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SuPBmriaoH  of  Adwimibtiutiom. 


INTRODUCTION. 


The  last  geDeral  edition  of  the  forest  Ikwb  of  this  Common- 
vealth  was  issued  in  1909.  Our  supply  of  the  little  blue 
booklet  in  which  these  laws  were  contained  has  long  since 
been  exhausted.  Since  that  time  both  the  fire  laws  and 
Sypey  moth  laws  have  been  amended,  and  special  editions  of 
these  laws  have  been  published,  but  our  supply  of  these,  too, 
has  been  used  up.  We  do  not  include  in  this  booklet  the 
forest  taxation  law,  because  this  act  is  bound  in  a  separate 
pamphlet,  and  its  inclusion  in  this  booklet  is  unnecessary. 
Tbia  publication  does  not  contain  the  shade-tree  kiws  of  the 
Commonwealth,  although  it  might  fittingly  do  so,  because 
the  enforcement  of  these  laws  does  not  come  within  the 
juiisdiction  of  the  State  Forester.  We  are  always  glad, 
however,  to  advise  with  any  one  in  re^ird  to  these  laws 
and  other  shade-tree  problems. 

The  chapter  on  the  work  of  the  Massachusetts  forestry 
department  may  help  to  make  clear  the  meaning  of  the  laws 
on  which  our  work  is  based. 

F.  W.  RANE, 
Stale  Foresler. 

JULT  i,  191S. 
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bare  been  favorable,  which,  in  turn, 

utilized  as  soon  as  it  reached  mer- 

Demand  for  forest  products ' 


THE  llASSACHDSEnS  FORESTBT  DBPAKTMENI. 


The  work  of  the  State  Forester  is  divided  into  four  bnmahes, 
under  sepuate  adnmuBtntive  heads,  as  follows:  gypey  moth, 
forest  fires,  forestry,  aod  fcocst  utiluaticni.  We  do  not  mean 
to  indicate  that  there  is  a  distinct  lias  of  cleavage  between 
them  four  1[»ant:heB  and  that  each  works  independently  of 
the  other.  The  object  of  the  State  Fcmster,  as  stated  by 
law,  is  the  perpetuation,  extension,  isotection,  and  proper 
management  of  the  forest  lands  of  the  Commonwe^th,  both 
public  and  ivivate  (Acts  of  1901,  chapter  409,  aeotion  2). 
All  of  these  branches  work  bother  to  produce  this  result, 
and  their  work  must  interlock,  as  their  intereete  are  united. 

Ojpir  Moth  SupprwikuL 

The  law  provides  that  each  individual  town  shall  care  for 
the  Bup[HC8Bk>n  of  the  gypsy  and  brown-tail  moths  within  its 
borders  through  ^  local  superintendent  appointed  t^  the 
selectmen  or  nuQvrs  and  api^oved  hy  the  State  Forester. 
In  carrying  out  measures  for  such  suppression,  the  local 
superintendent  acto  under  the  direction  of  the  State  Forester, 
his  deputised  asastant,  and  district  superintendents.  We 
shall  not  go  into  detail  in  regard  to  the  financing  of  this 
woric  as  {Kovided  by  law  as  the  details  are  somewhat  oom< 
l^icated.  Suffice  it  to  say  that  each  town  has  a  liability  which 
is  one  twenty-fifth  of  one  per  cent,  of  its  valuation.  This 
flum,  which  amounts  to  only  a  few  hundreds  in  small  towns 
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and  runs  up  to  five  thousand  dollars  in  cities,  the  community 
must  spend  from  its  own  funds,  provided  the  conditions  call 
for  it.  Where  amounts  in  excess  of  the  liability  are  spent  by 
the  towns,  the  whole  or  portion  of  said  excess  is  reimbursed 
1^  the  State  to  the  town,  such  reimbursement  depending  upon 
the  valuation  of  the  town.  Formerly  such  reimbursement 
was  paid  in  money,  but  now  such  payments  are  made  as  far 
as  possible  in  the  form  of  euppliee,  us  it  has  been  found  that 
the  State  can  secure  supplies  cheaper  than  the  towns  and 
thus  the  money  goes  furtber. 

In  combating  insects  the  State  forester  is  limited  to  wotk 
against  the  gypsy  and  brown-taU  moths.  In  regard  to  other 
insects  he  can  act  only  in  an  advisory  capacity,  and  if  towns 
wish  to  combat  such  a  pest  they  must  do  so  at  their  own  ex- 
pense, through  a  special  appropriation. 

The  State  Forester  is  superintendent  of  moth  work.  He 
has  an  assistant  who  supervises  the  work  of  the  five  district 
moth  superintendents..  There  is  in  addition  a  purohasing 
agent,  who  \o6ka  after  the  buying;  and  distribution  of  the 
supplies  used  in  the  moth  work  and  incidentally  does  the 
same  service  for  the  other  branches  of  the  Department. 

Tomt  Utilisation. 
Special  conditions  aometimee  call  for  an  effort  not  specifi- 
cally provided  for  by  law,  and  such  is  the  work  of  this  t^anoh. 
Owing  to  the  depredations  of  the  gyp^  moth,  a  great  deal 
of  the  oak  timber  in  the  eastern  part  of  the  State  has  been 
killed  or  partially  killed,  luid  the  normal  market  for  Ibis 
material  was  overflowed,  with  the  result  that  much  valuable 
wood  was  going  to  waste  because  there  was  no  profitaUe 
outlet  for  it.    Furthermore,  it  has  been  scientifically  dem- 


oiutrated  that  mixed  woodland  which  has  not  yet  been 
seriously  infested  can  be  in  part  protected  by  the  removal  of 
the  trees  moet  sueceptiUe  to  the  gypey  moth.  The  condi- 
tions that  havs  oome  to  pasa  in  the  oak  woodlands  of  the 
eastern  part  of  the  State  are  also  present  in  the  chestnut 
stands  of  the  central  and  western  sectionfi,  because  of  the 
effecte  of  the  bark  disease.  For  the  purpose  of  finding  a  mar- 
ket for  the  mimarketable  material,  and  to  assist  the  owner  in 
getting  this  material  ready  for  the  market,  this  branch  of  the 
work  was  organized.  The  utilisation  branch  not  only  finds 
the  market  for  the  private  owner  but  supervises  the  opera- 
tion of  the  woodlot,  placing  the  contracts  for  cutting,  milling, 
etc.,  and  selling  the  product.  The  owner,  of  course,  pays  all 
the  costs  except  the  supervisioD.  Although  this  branch  is  at 
pvesent  chiefly  interested  in  oak  and  chestnut  and  their  prod- 
ucts, the  market  information  which  it  gathers  extends  to  all 
Bpeciee  of  wood  and  classes  of  products.  The  advantage  to 
the  Cofmnonwealth  of  this  work  is  that  material  which  would 
likely  go  to  waste  is  jdaced  upon  the  market,  and  that'wood- 
lot  owners,  receivii^  a  better  price  for  their  product  than 
they  were  accustomed  to  receive,  are  encouraged  to  think 
better  of  forestry  as  a  woodland  investment  than  they  other- 
wise would. 

The  forester  in  ohai^  of  this  branch  has  two  assistants, 
one  in  the  field  and  one  in  the.  office,  besides  several  field 
foremen  who  take  chai^  of  the  cutting  and  logging  opera- 
tions on  the  estates  under  his  care. 

ToTHt  fin  PnvNitton. 

The  work  of  figbtiog  forest  fires  in  each  tewn  is  in  the 

hands  of  a  local  forest  warden,  who  is  appointed  by  the  mayor 

or  selectmen  with  the  approval  of  the  State  Forester.    The 
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local  wardens  act  under  the  general  eupervision  of  the  State 
Fire  Warden  and  hia  district  deputies.  The  entire  expense  of 
fire  fitting  is  borne  by  the  towns,  except  in  the  case  of  rail- 
road fires  where  they  can  collect  from  the  corporation.  The 
State  Fire  Warden  can,  however,  compensate  oertun  beobU 
towns  for  fifty  per  cent,  of  the  value  of  fire-fighting  equipment 
which  they  purchase  with  his  approval.  Aside  from  the  auper- 
viaion  of  local  wardens  the  efforts  of  the  State  fire  service  are 
directed  towards  the  prevention  and  quick  detection  of 
firee.  The  first  line  of  work  is  carried  out  by  the  publisbii^ 
of  the  fire  laws  on  poetera  and  by  other  means,  the  inspection 
of  spark  arresters  on  locomotives  and  the  clearing  of  righte 
of  way.  The  second  is  secured  by  a  ciHaidete  qrstem  of 
fire  watch  towers,  now  numbering  thirty-six,  which  ate  con- 
nected by  telephone  with  the  local  wardens  in  their  district. 
Watchmen  are  maintained  in  these  towers  for  about  six  or 
seven  months  in  the  year. 

This  Department  maintains  two  fire  trucks  in  the  oeotral 
and  western  parts  of  the  State  for  use  at  fires  which  have  got 
beyond  the  control  of  the  local  authorities. 

The  State  Forester,  as  head  of  the  fire  service,  defnitises 
his  powers  to  a  State  Fire  Warden,  who  has  the  assistance  of 
fire  district  wardens  and  the  watchmen  mentioned  above. 


Oananl  Fonttrr. 

We  have  left  this  In-anch  until  the  last  for  under  it  are  gath- 
ered a  variety  of  activities  which  the  other  branches  with 
their  more  definite  work  do  not  touch.  It  is  a  sort  of  general 
utility  branch.  The  work  of  this  branch  may  be  subdivided 
into  five  lines,  altbou^  these  lines  do  not  necessarily  cover 
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all  its  work,  for  special  temporary  activities  arc  placed  upoQ 
it  from  time  to  time. 

(a)  Refore^alion.  —  Undoi  the  reforestation  law  (Acta  of 
1007,  chapter  487)  owners  of  cut-over  and  waste  land  who 
wish  to  have  it  reforested  can  turn  over  their  land  to  the 
State  Forester  for  a  period  of  ten  years.  At  the  expiration 
of  this  period  the  owner  can  reclaim  his  land  by  paying  what 
the  Department  has  laid  out  upon  it  for  jdanting  and  other 
work.  To  date  one  hundred  and  fifty  plantations,  amounting 
to  six  thousand  acres,  have  been  reforested  under  the  terms 
of  this  law. 

(6)  Slate  Nvrseriet.  —  This  branch  maintains  two  prin- 
cipal and  three  sub  or  transplant  nurseries  for  the  propaga- 
tion of  forest  planting  stock.  This  stock  is  grown,  first,  for 
use  of  the  Department  for  planting  on  reforestation  lots 
and  State  forests;  second,  for  use  by  other  State  depart- 
ments; third,  for  mimicipalities;  and  last,  for  sale  at  cost 
to  frivate  owners. 

(c)  EaMmiiuUum,  —  The  forest  law  provides  that  any 
owner  of  woodland  may  call  on  the  State  Forester  for  an 
examination  of  his  woodland  or  trees.  The  cost  of  such  an 
examination  to  the  owners  covers  the  traveling  expenses  of 
the  visiting  forester.  The  subjects  covered  in  such  examina- 
tions range  from  an  estimate  of  timber  to  the  identification  of 
a  disease  on  a  tree  or  shrub. 

(d)  SUUe  Foreil».  —  Under  the  law  the  State  forests  pur- 
chased by  the  State  Forest  Commission  are  turned  over  to 
the  State  Forester  for  administration.  As  the  Legislature 
has  made  no  special  appropriation  for  this  purpose,  the 
amount  of  work  done  along  this  line  is  limited,  but  consid- 
erable has  been  done  in  the  construction  of  fire  lines,  wood 
roads,  and  planting. 
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(e)  EdwxUional  Work.  —  This  is  carried  on  by  the  publica- 
tinn  of  bulletins,  the  dissemination  of  newspaper  articlefl,  the 
arrangement  of  exhibits  at  fairs,  and  other  puUic  celebm- 
tione,  throu^  correspondence,  and  by  personal  interviews. 

There  is  an  assistant  forester  in  charge  of  the  work  in  thii 
DepBitment  and  two  other  foresters,  one  of  whom  is  located 
at  Sprii^field.  There  are  three  nursery  foremen  Euid  three 
field  foremen,  who  Bxe  permanent  em[doyees. 

Stat*  roTMt  Comnoiatlon. 

Althou^  this  department  is  not  a  part  of  the  State  For- 
ester's office,  it  is  so  closely  associated  with  it  that  s  revievr 
of  this  kind  would  not  be  compete  unless  it  were  mentioned. 
Upon  this  commission  is  idaced  the  duty  of  selecting  and  pur- 
chasing large  areas  of  waste  land  at  prices  not  to  exceed  five 
dollars  per  acre  for  reforestation  and  management  on  the 
part  of  the  State  Forester.  He  is,  in  fact,  one  of  the  three 
commisaioneiB.  They  have  only  one  permanent  employee, 
an  engineer,  who  carries  out  the  directions  of  the  commis^n 
in  getting  together  the  land  and  making  the  necessary  Bur- 
veys.  There  are  at  present  four  State  forest  reservatJons, 
containing  in  all  about  eleven  thousand  acres. 
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MASSACHUSEHS  FOREST  LAWS. 


GXMIUL  rOBUTBT. 

Tb«  8tkt«  rorMt«r. 

1904,  409,  sect.  1,  ae  amended,  1007,  473,  1909,  263,  and 
G.  A.  1917, 63.  Tbe  governor,  with  the  consent  of  the  council, 
shall  appoint  an  officer  to  be  known  as  the  state  |.|i||||m„m 
forester,  and  shall  determine  his  salary.  He  uidquuifl- 
ahall  be  a  trained  forester  who  has  had  a  tech- 
nical education.  He  shall  act  for  the  commonwealth  in 
suppressing  the  gypsy  and  brawn-tail  moths  as  public  nui- 
sances. The  governor  may,  with  the  consent  of  the  council, 
remove  the  state  forester  at  any  time  for  such  cause  as  be 
shall  deem  sufficient.  In  case  of  the  death,  removal  or  reugna- 
tion  of  the  state  forester  the  governor  shall  forthwith  appoint 
a  successor.  The  state  forester  shall  be  furnished  with  an 
office  in  the  state  house  and  may  expend  for  tbe  services  of 
clerks,  stenographers  and  other  office  assistants,  for  travel- 
ling expenses  necessarily  incurred  in  the  dischai^  of  his 
duties,  for  office  supplies,  and  for  incidental  expenses,  in- 
duding  the  printing  and  binding  of  his  annual  report,  such 
sums  as  the  general  court  shall  annually  appropriate.  The 
office  of  superintendent  for  suppressing  the  gypsy  and  brown- 
tail  moths  is  hereby  abolished.  All  the  powers,  rights,  duties 
and  liabilities  of  the  said  superintendent  are  hereby  trans- 
ferred to  the  state  forester.    No  existing  contracts,  [woceed- 
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in^  or  liabilitieB  shall  be  affected  hereby,  but  the  stale  fore^ 
ehall  in  all  respects  and  for  all  purposes  be  the  lawful  euc- 
ccssor  of  the  superintendent  for  suppressing  the  gypsy  aiA 
brown-4ail  moths. 

1004,  409,  sect.  2.  It  shall  be  the  duty  of  the  state  forester 
to  promote  the  perpetuation,  extension  and  proper  manage- 
SntiMtrf  ment  of  the  forest  lands  of  the  commonwealth, 
'  ****  ■  both  -public  and  private.  He  may  upon  suitsble 
request  give  to  any  person  ownii^  or  controlling  forest  lands 
aid  or  advice  in  the  management  thereof.  Vb  shall  give  nich 
a  course  of  instruction  to  the  students  of  the  Massachusetl^ 
Agricultural  Cdlege  on  the  art  and  science  of  forestry  as  may 
be  arranged  for  by  the  trust«es  of  the  college  and  the  forester; 
and  shall  perfonn  such  other  duties  from  time  to  time  as 
may  be  imposed  upon  him  by  the  governor  and  council.  The 
state  forester  shall  have  the  ri^t  to  publish  the  particuliuis 
and  results  of  any  examination  or  investigation  made  by  him 
or  his  assistants  as  to  any  lands  within  the  commonweEiltli, 
and  the  advice  given  to  any  person  who  has  applied  for 
bis  aid  or  advice.  Any  recipient  of  such  aid  or  advice  ehsll 
be  liable  to  the  state  forester  for  the  necessary  expenses  of 
travel  and  subdstence  incurred  by  him  or  his  assist&Dta. 
The  state  forester  shall  account  for  moneys  received  under 
this  clause  according  to  the  provision  of  section  five. 

1904,  409,  sect.  3.    The  state  forester  may  establish  and 
maintain  nurseries  for  the  propagation  of  forest  tree  seed- 
bubUdunant  lin^  upon  such  lands  of  the  commonwealth,  at 
"  the  Massachusetts  Agricultural  College  at  Am- 

herst, or  at  any  other  state  institution,  as  the  superintendent 
or  trustees  of  the  institution  may  set  apart  for  this  purpose. 
Superintendents  of  institutions  where  land  is  set  apart  lor 
this  purpose  may  furnish  free  of  cost  the  labor  of  their  inmates 
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neoeaeaiy  to  establish  and  m^ntain  the  said  nurseries.  Sccd- 
Ibgp  imm  these  nuiaeriea  shall  be  fivniehed  to  the  com- 
monwealth without  expense  for  use  upon  reservations  set 
ando  for  the  propagation  of  forest  growths  for  other  than 
park  purposes.  All  stock  grown  in  nurseries  estaUished  under 
the  provisions  of  this  act  shall  be  used  within  the  limits  of 
the  commonwealth  and  shall  be  furnished  to  state  institu- 
tions free  of  charge.  The  state  forester  may  distribute  seeds 
and  seedlinp  to  land  owners,  citiKns  of  the  commonwealth, 
under  such  conditjons  and  restrictions  as  he  may  determine, 
subject  to  the  approval  of  the  governor  and  council. 

1904, 400,  sect.  4.  The  state  forester  is  hereby  empowered, 
subject  to  the  approval  of  the  governor  and  council,  to  hire 
such  asdstants  as  he  may  need  in  the  perform-  r 
ance  of  his  duties,  and  to  fix  their  SBlaries. 

1904,  409,  sect.  5.  The  state  forester  shall  annually,  on 
or  before  the  thirty-fiiet  day  of  December,  make  a  written 
report  to  the  general  court  of  his  proceedings  warmtfB 
fw  the  year  ending  on  the  thirty-first  day  of  '^""■ 
December,  together  with  such  recoQunendations  as  he  may 
deem  proper,  and  with  a  detiuled  statement  of  the  reoeipts 
and  expenditures  incident  to  the  administration  of  his  ofhco. 

1904,  409,  sect.  6,  as  amended,  1907,  473,  sect  2.     Such 
sums  as  the  general  court  shall  authorize  may  be  expended 
annually  by  the  state  forester,  with  the  approval  biwndl- 
of  the  governor  and  council,  in  carrying  out  the  ™**' 
inovisions  of  this  act. 

1911,  722,  sect.  I.   The  state  forester  is  hereby  empowered 
to  appoint  an  assistant  to  be  known  as  the  state  lire  warden, 
whose  special  duty  it  shall  be  to  aid  and  advise  Anpoint- 
tbe  forest  wardens  and  their  deputies  in  towns  ^u^u  Br* 
and  the  municipal  ofEcerB  exercising  the  functions  '"*"■ 
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of  forcet  wardens  in  cities,  in  preventing  and  extinguisluiig 
forest  fires  and  in  enforcing  the  laws  relative  to  forest  fiiw, 
and  may  from  time  to  time  designate  not  more  than  fifteen 
deputies  to  aid  such  state  fire  warden  in  the  discharge  of  his 
duties.  ' 

1911,  722,  sect.  2.  The  state  fire  warden  appointed  under 
the  t«rmfi  of  section  one  shall  report  annually  upon  his  wori: 
Anniial  and  Upon  the  forest  firee  occurring  in  the  com- 

''**'^'  monwealth,  and  his  report  shall  be  included  in 

and  be  printed  as  a  part  of  the  Btat«  forester's  annual  report. 

1911,  722,  sect.  3.  The  deputies  of  the  fish  and  game  com- 
missioners shall  report  to  the  state  fire  warden  the  situatioi) 
B^Hirta  and  extent  of  any  forest  fire  occurring  within 
d«ntiM<rf  the  district  to  which  they  are  assigned,  and 
^^^^^  they  shall  report  to  him  monthly  their  doinfp 
^**i«ow.  iiQ^er  chapter  two  hundred  and  ninety-rane  ol 
the  acts  of  the  year  nineteen  hundred  and  seven. 

Rftfonstfttioa. 
1908,  478,  sect.  1,  aa  amended,  1909,  214.  Tor  the  purpose 
of  experiment  and  illustration  in  forest  management  and  for 
rurohaa*  of  the  purposes  specified  in  section  seven  of  this  act, 
the  sum  of  five  thousand  dollaxs  may  be  expended 
in  the  year  nineteen  hundred  and  e^t,  and  the  sum  of  ten 
thousand  dollars  annually  thereafter,  by  the  state  forester, 
with  the  advice  and  consent  of  the  governor  and  countal, » 
purchasing  lands  situated  within  the  commonwealth  and 
adapted  to  forest  production.  The  price  of  such  land  sliall  not 
exceed  in  any  instance  f^e  dollars  per  acre,  nor  shall  nwn 
than  eighty  acres  be  acquired  in  any  one  tract  in  any  one  yeM> 
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except  that  a  greater  area  may  so  be  acquired  if  the  land  pur- 
chased directly  affects  a  source  or  tributary  of  water  supply 
in  any  city  or  town  of  the  conunon wealth.  All  lands  acquired 
under  the  provisions  of  this  act  shall  be  conveyed  to  the 
commonwealth,  and  no  lands  shall  be  paid  for  nor  shidl  any 
moDQrs  be  expended  in  improvements  thereon  until  all 
instnunents  of  conveyance  and  the  title  to  be  transferred 
thereby  have  been  approved  by  the  attomey-getleral  and 
until  such  inBtruments  have  been  executed  and  recorded. 

1908,  478,  sect.  2.  The  owners  of  land  purchased  under 
this  act,  or  their  heirs  and  assigns,  may  repurchase  the  land 
from  the  oommonwealtb  at  any  time  within  ten  BapnrehM* 
yeaiB  after  the  purchase  by  the  commonwealth,  **'  "'"""■ 
upon  paying  the  price  ori^nally  paid  by  the  conmionwealth, 
together  with  the  amount  expended  in  improvements  and 
maintenance,  with  interest  at  the  rate  of  four  per  cent  per 
annum  on  the  purchase  price.  The  state  forester,  with  the 
approval  of  the  governor  and  council,  may  execute  in  behalf 
of  the  commonwealth  such  deeds  of  reconveyance  as  may  be 
necessary  under  this  section:  provided,  however,  that  there 
shall  be  induded  in  such  deeds  a  restriction  requiring  that 
trees  cut  from  such  property  shall  not  be  less  than  eight  inches 
in  diameter  at  the  butt. 

1908, 478,  sect.  3.  The  state  forester  may  in  his  discretion, 
but  subject  to  the  approval  of  the  deed  and  title  by  the  attor- 
ney-^netal  as  provided  in  section  one,  accept  on  ouuof 
behalf  of  the  commonwealth  gifts  of  hmd  to  be  '"^' 
held  and  managed  for  the  purpose  hereinbefore  expressed.  A 
donor  of  such  land  may  reserve  the  right  to  buy  back  the  land 
in  accordance  with  the  provisions  of  section  two,  but  in  the 
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absence  of  a  proviBton  to  that  effect  in  his  deed  of  gift  he  shall 
not  have  such  right. 

1908,  478,  sect.  4.  Land  acquired  under  the  provisions  of 
this  act  shall  be  under  the  control  and  nuinagement  of  the 
Oontooi  and  stat«  fore&ter,  who  may,  subject  to  the  approval 
*"""'*"*"*■  of  the  governor  and  council,  cut  and  sell  trees, 
wood  and  other  produce  therefrom. 

1908,  478,  sect.  5.  All  moneys  received  by  or  payable  to 
the  commonwealth  or  any  one  acting  on  its  behalf  under  the 
provisions  of  this  act  shall  be  paid  into  the  treasury  of  the 
commonwealth. 

1908,  478,  sect.  6.  L«nd  acquired  under  the  provisions  of 
this  act  and  subsequently  reconveyed  under  the  provisions  of 
sections  two  or  three  shall  not  be  exempt  from 
taxation  on  account  of  any  plantation  of  trees 
set  out  or  planted  while  it  was  held  by  the  commonwealth. 

1908,  478,  sect.  7.  For  the  purpose  of  assisting  in  re- 
forestation a  portion,  not  exceeding  twenty  per  cent  of  the 
^  money  authorised  by  this  act  to  be  eicpended 
may  be  used  by  the  state  forester  for  the  dis- 
tribution at  not  less  than  cost  of  seeds  and  seed- 
lings to  land  owners  who  ore  citiiens  of  the  commonwealth, 
under  such  conditions  and  restrictions  as  the  state  forester, 
subject  to  the  approval  of  the  governor  and  council,  may 
deem  advisable. 

1908, 478,  sect.  8.  The  aUte  forester  shall  replant  or  other- 
wise manage  all  land  acquired  by  the  conunonwealth  aad 
held  by  it  under  the  provisions  of  this  act,  in  such  manner  as 
will,  in  his  judgment,  produce  the  best  forest  growth  both  as 
to  practical  forestry  results  and  protection  of  wat«r  supplies. 

1908,  478,  sect.  9.  All  acts  and  ports  of  acts  inconsistent 
herewith  are  hereby  repealed. 
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1910,  153,  sect.  1.    The  state  forester,  with  the  approval  of 
the  governor  and  council,  is  hereby  authorized  to  accept, 
on  behalf  of  the  commonwealth,  bequests  or  AotwuUno* 
gifts  to  be  used  for  the  purpose  of  advancing  the  by  iSm*" 
forestry  interests  ot  the  conunonwealth,  under  *'*••'•*■ 
the  direction  of  the  governor  and  council,  in  such  manner 
as  to  carry  out  the  terms  of  the  bequest  or  ^t. 

1908,  121.  Rett^Md,  That  such  publications  of  the  state 
forester  as  shall  be  designated  by  the  governor  and  council 
may  be  atAd  t^  the  state  forester  at  a  price  not  Tot^trj 
less  than  the  oost  thereof;  and  additional  copies  ""  ''^*'°°*- 
may  be  {tinted  for  sale  at  the  discretion  of  the  governor  and 
council,  the  expense  thereof  to  be  paid  from  tiie  receipts  from 
such  sales.  Any  amounts  received  from  such  sales  shall  be 
paid  into  the  treasury  of  the  commonwealth. 

State  Tontt  CommUilon. 

1914,  720,  sect.  1.  There  is  hereby  established  a  state 
forest  commission,  to  be  composed  of  three  persons,  one  of 
whom  shall  be  the  state  forester  luid  two  other 
members  who  shall  be  appointed  by  the  gov- 
ernor, with  the  advice  and  consent  of  the  council,  and  who 
shall  serve  without  compensation.  The  term  of  office  of  the 
appointive  members  of  the  commission  shall  be  ax  years, 
except  that  when  first  appointed  one  of  the  members  shall  be 
appointed  for  sbt  years  and  one  for  three  years.  Thereafter 
one  member  shall  be  appoint«d  every  third  year. 

1914,  720,  sect.  2.    The  commission  shall  have  power  to 
acquire  for  tbe  commonwealth  by  purchase  or  otherwise,  and 
to  bold,  woodland  or  land  suitable  for  ^■''^'^^  p-__- 
eultivation  within  the  comiDonwealth.   The  com- 
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miaeion  may,  after  a  public  hearing,  Rell  or  exchiuiKe  any 
land  thuB  acquired  which  in  the  judgment  of  the  conuniflsion 
can  no  longer  be  used  advantageouBly  for  the  purpoaes  of  this 
act.  The  average  coet  of  land  purchased  1:^  the  commission 
shall  not  exceed  five  dollars  an  aore. 

1914,  720,  sect.  3.  Lands  acquired  under  the  provisions  of 
this  act  shall  be  known  as  state  forests  and  shall  be  under  the 
_^^^^^  control  and  management  of  the  state  forester. 
■unuMMnt  He  shall  proceed  to  reforest  and  develop  such 
lands  and  shall  have  pover  to  make  all  reason- 
able regulations  which  in  his  opinion  will  tend  to  increase  the 
puUic  enjoyment  and  benefit  therefrom  and  to  protect  and 
conserve  the  water  supplies  of  the  conunonwealth.  The 
state  forester  shall  keep  and  publish  in  his  annual  report  an 
account  of  all  money  invested  in  each  state  forest  and  of  the 
annual  income  and  expense  thereof. 

1914,  720,  sect.  4.  In  the  reforestation,  maintenance  and 
development  of  lands  purchased  under  this  act,  the  state 
L^w'on  forester,  so  far  as  is  practicable,  shall  obtain  the 
labor  necessary  therefor  under  the  provisions  of 
chapter  six  hundred  and  thirty-three  of  the  acts  of  the  year 
nineteen  hundred  and  thirteen,  and  acts  in  amendment  thereof 
and  in  addition  thereto. 

1914,  720,  sect.  5.  L&nd  acquired  under  the  provisions  of 
this  act  shall  be  exempt  from  taxation;  but  the  commonwealth 
inMt  (ram  shall  reimburse  cities  and  towns  in  which  such 
lands  are  situated  for  taxes  lost  by  reason  of  their 
acquisition,  in  the  same  manner  and  to  the  same  extent  as  in 
the  case  of  lands  acquired  for  public  institutions  under  the 
provisionB  of  chapter  six  hundred  and  seven  of  the  acta  of  the 
year  nineteen  hundred  and  ten. 


22 

hers  of  each  branch,  and  a  city  in  which  there  is  a  einf^e 
lefciBlative  board,  by  a  vote  of  two  thirds  of  the  membere 
thereof,  present  and  voting  thereon,  may  take  or  purchase 
Und  within  their  limits,  which  ehall  be  a  puUic  domain,  and 
may  appropriate  money  and  accept  KJfte  of  money  and  land 
therefor;  but  the  indebtedness  eo  incurred  shall  be  limited  to 
an  amount  not  exceeding  one  half  of  one  per  cent  of  the  last 
{Keceding  asseesed  valuation  of  the  city  or  town.  Such 
public  domain  shall  be  devoted  to  the  culture  of  forest  trees, 
or  to  the  preservation  of  the  water  supply  of  such  city  or 
town  and  the  title  thereto  shall  vest  in  the  city  or  town  in 
which  it  lies. 

1913,  664,  sect.  2.  Said  chapter  twenty-eight  is  hereby 
further  amended  by  etriking  out  section  twenty-^ve  and 
inserting  in  place  thereof  the  foUowing:  — Sedian  S5.  The 
city  or  town  forester  in  each  city  or  town,  with  one  or  more 
keepers  appointed  by  him,  shall  have  the  management  and 
■icTiitHo  char^  of  all  such  piiUio  domain  in  that  city  or 
r^ardinc  town,  and  within  such  public  domain  shall  have 
the  powers  of  constables  and  police  officers  in 
towns.  But  a  town  by  a  vote  of  two  thirds  of  the  legal  voters 
present  and  voting  at  an  annual  town  meeting,  or  a  city  in 
which  the  city  council  consists  of  two  branches,  by  a  vote  of 
two  thirds  of  the  members  of  each  branch,  and  a  city  in 
which  there  is  a  single  legislative  board,  by  a  vote  of  two 
thirds  of  the  members  thereof  present  and  voting  thereon, 
may  place  all  such  public  domain  within  its  limits  under 
t|ie  general  supervision  and  control  of  the  state  forester,  who 
shall  thereupon,  upon  notification  thereof,  make  regulations 
for  the  care  and  use  of  such  public  domain  and  for  the  plant- 
ing and  cultivating  of  trees  therein,  and  the  city  or  town 


forester  in  euch  case  and  his  keepen,  under  the  supervinon 
and  direction  of  the  state  forester,  shall  be  charf^  with  the 
duty  of  enforcing  all  such  regulations  and  of  performing  such 
labor  therein  as  may  be  necessary  for  the  care  and  main- 
tenuioe  thereof;  uid  within  such  public  domain  shall  have 
the  powers  of  constablcfl  and  police  officers  in  tovns. 

1913,  564,  sect.  3.  Said  chapter  twenty-eight  is  hereby 
further  amended  by  striking  out  section  twenty-six  and 
inserting  in  place  thereof  the  following:  —  Sec-MaaimM 
(ton  iff.  Any  such  city  or  town  may  lease  any  "**■•"■■• 
building  on  a  public  domain,  and  shall  apjdy  all  sums  de* 
rived  from  rents  or  from  the  sale  of  the  products  of  any 
'  such  domain,  bo  far  as  may  be  neceaaary,  to  the  mamtgement 
thereof. 

1913,  564,  sect.  4.  Said  chapter  twenty-eight  is  hereby 
further  amended  by  striking  out  section  twenty-seven  Kod 
ioaerting  in  jdace  thereof  the  following:  —  Sedum  S7,  Any 
city  or  town  in  which  such  a  public  domain  is  situated  may 
erect  thereon  any  building  for  public  instruction  hu  wMt 
or  recreation:  prtmded,  that  if  such  public  (Jq.*™™"*"- 
mala  has  been  placed  under  the  supervision  and  control  of 
the  state  forester,  under  the  provisions  of  this  act,  no  such 
building  shall  be  erected  unless  hie  approval  shall  fiist  be 
obtained. 

1013,  564,  sect.  5.  Said  chapter  twenty-eight  is  hereto 
further  amended  by  striking  out  section  twenty-nine  Mid 
inserting  in  place  thereof  the  following:  —  Section  S9.  For 
the  purpose  of  defraying  the  expenses  incurred  under  the 
provisioDS  of  the  six  preceding  sections  any  city  or  town  may 
i^sue  from  time  to  time,  and  to  an  amount  not  exceeding  the 
sum  actually  expended  for  the  taking  or  purchase  of  lands  for 
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such  public  domain,  bonds  or  notes.  Sucb  bonds  or  notes 
shall  be  denominated  on  the  face  thereof,  City  or  Tovn  of 
,  Public  Domain  Loan,  Act  of  1913;  shall  be 
payable  by  such  amuial  payments,  beginning  not  more 
than  one  year  after  the  date  thereof,  as  will  extinguish  each 
Hov  loan  within  thirty  years  from  its  date;  and  the 

amount  of  such  annual  payment  of  any  loan  in 
any  year  shall  not  be  less  than  the  amount  of  the  piincipal 
of  said  loan  payable  in  any  subsequent  year.  Each  author- 
aeA  issue  of  bonds  or  aotes  shall  constitute  a  separate  loan. 
The  bonds  or  notes  shall  bear  interest  at  a  rate  not  exoeeding 
four  and  one  half  per  cent  per  annum,  payable  semi-annually ; 
and  shall  be  s^oed  by  the  treasurer  and  countersigned  by 
the  mayor  of  the  city  or,  in  the  case  of  the  town,  shall  he 
signed  by  the  treasurer  and  countersigned  by  the  selectmen. 
The  city,  by  its  mayor  Eind  treasurer,  and  the  town,  by  its 
selectmen  and  treasurer,  may  sell  such  bonds  or  notes  at 
publio  or  private  sale,  upon  such  terms  and  conditions  bs 
they  may  deem  proper,  hut  the  bonds  or  notes  shall  not  be 
sold  for  less  than  their  par  value;  and  the  proceeds  shall  be 
used  only  for  the  purposes  herein  specified. 

1913,  564,  sect.  6.  The  city  or  town  shall  at  the  time  of 
authorising  said  loan  or  loans  provide  for  the  payment 
thereof  in  accordance  with  the  foregoing  provisions  of  this 
AHMim«nt  act;  and  when  a  vote  to  that  effect  has  been 
passed  by  the  city  council,  or  at  any  annual  town 
meeting,  a  sum  which  will  be  sufficient  to  pay  the  interest  at 
it  accrues  on  the  bonds  or  notes  issued  as  aforesaid  by  the 
city  or  town,  and  to  make  such  payments  on  the  principal  as 
.  may  be  required  under  the  provisions  of  this  act,  Bhall, 
without  further  vote,  be  assessed  by  the  assessors  of  the  city 


or  town  annually  thereafter,  in  the  same  manner  in  which 
other  taxes  are  assessed,  until  the  debt  incurred  by  said  loan 
or  loonB  IB  extinguished. 

rOREST  riRE  LAWS. 
Torut  Warduu  In  CftlM  and  Towns. 

B.  L.  32,  sect.  16,  as  amended,  1907,  475,  sect.  1,  and 
1913,  600.  The  mayor  and  aldermen  in  cities  and  the  select- 
men in  towns  shall  annually,  in  January,  appoint  Appoint- 
a  forest  warden,  and  they  shall  forthwith  pve  teimt 
notice  of  such  appointment  to  the  state  forester.  '■^"*»- 
The  appointment  of  a  forest  warden  shall  not  take  effect 
unlcffi  approved  by  the  state  forester,  and  when  so  approved 
Dotioe  of  the  appointment  shall  be  given  by  the  mayor  and 
aldermen  or  by  the  selectmen  to  the  person  so  appointed 
and  approved.  Whoever  having  been  duly  appointed  fails 
within  seven  days  after  the  receipt  of  such  notice  to  file  with 
the  raty  or  town  clerk  hia  acceptance  or  refusal  of  the  office 
shall,  nnleffi  excused  by  the  mayor  and  aldermen  or  by  the 
Belectmen,  forfeit  ten  dollars.  Nothing  in  this  act  or  in  any 
other  act  shall  be  construed  to  prevent  the  ofiices  of  tree 
warden,  selectman,  chief  of  fire  department  and  forest  warden 
from  being  held  by  the  same  person. 

1907, 475,  sect.  2.   The  forest  warden  shall  take  precautions 
to  pievent  the  spread  of  forest  fires  and  the  improper  kindling 
thereof,  and  shall  have  sole  charge  of  their  extinguishment. 
He  ahall  inveetigate  the  causes  and  extent  of  o„tiM  of 
forest  fires  and  the  injury  done  thereby,  the  ''^SL^ 
values  of  forest  lands,  the  character  and  extent 
of  wood-fiutting  operations,  the  prevalence  of  insect  pests 
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injurious  to  foreEt  growth,  and  other  mattere  afFectioK  the 
extent  and  condition  of  woodlands  in  his  city  or  town,  and 
eh^I  report  thereon  to  the  state  Forester  at  such  times  and  in 
such  form  as  the  state  forester  may  require.  He  shall  also 
poet  in  suitaUe  places  in  the  city  or  town  such  warnings 
against  the  setting  of  forest  fires  and  statements  of  the  law 
relating  thereto  as  may  be  supplied  to  him  by  the  state 
forester.  The  engineers  of  fire  deportments  in  cities  and 
in  towns  in  which  a  fire  department  exists  and  which  have 
so  voted  shall  perform  the  duties  and  exercise  the  powers 
of  forest  wardens  with  respect  to  forest  fires. 

R.  L.  32,  sect.  20,  as  amended,  1907,  475,  sect.  3.  The 
forest  warden  may  appoint  deputies  to  assist  him  in  the  per- 
AiiMintmant  formance  of  his  duties  and  may  discharge  the 
aTd^jutbH  same,  and  he  or  his  deputies  may,  if  in  their 
tittD  of  D«n  jui^;ment  there  is  danger  from  a  forest  fire,  em- 
'ploy  assistaiice  or  require  any  male  person  in 
their  city  or  town  between  the  ages  of  e^teen  and  fifty  yeais 
to  aid  in  its  extinguishment  or  prevention,  and  may  require 
the  use  of  horses,  wagons  and  other  property  adapted  to  that 
purpose,  and  shall  keep  an  account  of  the  time  of  all  persons 
assisting  them  and  a  schedule  of  all  property  so  used, 

1907,  475,  sect.  4.  The  state  forester  shall  from  moneys 
annually  appropriated  for  the  expenses  of  his  office  reoom- 
_^^^^  penae  the  forest  wardens  for  the  time  spent  by 
tion  of  termt  them  in  making  investigations  under  his  direction 
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1907,  475,  sect.  6.  Forest  wardens,  their  deputies  and 
aasistants  shall  not  be  liable  for  trespass  while  act-  Lbbuitr  for 
ing  in  the  reasonable  performance  of  their  duties.  ""W"- 

1807,  475,  sect.  7.  Whoever  wilfully  and  maliciously 
teais  down  or  destroys  any  notice  posted  under  DMtniotion 
the  provisions  of  section  two  of  this  act  shall  be  "*  »"*'«•. 
punished  by  a  fine  of  ten  dollars. 

1907,  475,  sect.  8.  The  state  forester  may  from  moneys 
appropriated  annually  for  the  expenses  of  his  office  expend  a 
sum  not  exceeding  two  thousand  dollars  in  making  rorNtrr 
necessary  arrangeioents  (or  conventions  of  forest  "*"""**""• 
wardens  and  in  paying  wholly  or  in  part  the  travelling  ex- 
penses to  and  from  their  towns  of  such  forest  wardens  as 
attend  this  convention:  provided,  that  no  moneys  ehall  be 
expended  under  authority  of  this  section  in  paying  the  trav- 
elling expenses  of  any  one  warden  to  or  from  more  than  one 
convention  in  wiy  one  year;  and  provided,  further,  that  said 
conventions  shall  be  held  at  a  place  within  the  commonwealth. 

Fowm  of  Fontt  Wftrdaoi  ia  Hrhtinc  Hret,  and  to 
call  for  Asilatuufl. 

R.  L.  32,  sect.  19,  as  amended,  1907,  475,  sect.  5.  If  a 
fire  occurs  in  woodland,  two  or  more  of  the  forest  wardens  of 
the  town,  or  of  a  town  containing  woodland  bu±  Htm  in 
which  is  endai^red  by  such  fire,  who  are  pres-  * 
ent  at  a  plaoe  in  inunediate  danger  of  being  burned  over, 
nwy  set  back  fires  aad  take  all  neoessary  precautions  to  pre- 
vent the  spread  of  the  fire. 

R.  L.  32,  sect.  21.  Whoever  wilfully  refuses  or  neglects, 
without  sufficient  cause,  to  assist,  or  to  allow  the  use  of  bis 
horses,  wagons  or  other  pmperty  as  required  by  muitr  for 
the  preceding  section,  shall,  for  eaoh  olTence,  be 
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Dbposkl  of  Sluh  or  Bnuh  toUowini 
Oporatloiu. 

1914,  101,  sect.  1.  Every  owner,  t« 
land,  and  every  owner  of  stumpage,  wb 
cutting  of  wood  or  timber  on  woodlan 
or  occupied  by  him  or  on  which  he  has 
Btumpage  by  purchase  or  otherwise,  and 
the  woodland  of  another  or  upon  a  hi^ 
tion,  shall  clear  the  land  of  the  slash  a 
and  there  resulting  from  such  cutting  fi 
exceeding  forty  feet,  from  the  woodland 
highway  or  railroad  location  as  the  loca 
determine,  and  within  such  time  and  ii 
abail  determine. 

1914,  101,  sect.  2.  Any  person  who 
cut  trees  or  brushes  or  undergrowth  wit 
hi^way  or  puUic  road  shall  dispoat 
slash  and  brush  wood  then  and  there 
from  sucb  cutting  within  Buch  tinte  am 
manner  as  the  forest  warden  of  the  C 
such  cutting  is  done  shall  determine. 

1914,  101,  sect.  3.  Whoever  ne^ect) 
diiections  of  the  forest  warden  with  n 
of  slash  and  brush,  as  provided  in  sec 
and  two  of  this  act  may  be  punished 
of  not  less  than  five  dollars  nor  more  tb 

1914,  101,  sect.  4.  This  act  shaU  ta 
day  of  January  in  the  year  nineteen  hui 
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Town  Approprlatltmi. 

R.  L.  25,  sect.  17.    A  town  which  accepts  the  provi»ons  of 

this  section,  or  has  accepted  the  corresponding  provisioos  of 

Frw»^loa  of  earlier  laws,  may  appropriate  money  for  the  pre- 

'     ventioD  of  forest  fires  t^i  an  amount  not  exceeding 

one-tenth  of  one  per  cent  of  its  valuation. 

1914,  262,  sect.  1.  Section  one  of  chapter  three  hundred 
and  ninety-eight  of  the  acts  of  the  year  nineteen  hundred  and 
PnnhM*  of  **"'  ^  hereby  amended  by  striking  out  the  words 
toi^nip-  "five  hundred",  in  the  second  line,  and  insert- 
ing in  place  thereof  the  words:  —  seven  handrcd 
and  fifty,  —  so  as  to  read  as  follows:  —  Section  1.  Every 
town  in  the  conunonwealth  with  a  valuation  of  one  million 
seven  hundred  and  fifty  thousand  dollars  or  less  which  ap- 
propriates and  expends  money,  with  the  approval  of  the  state 
forester,  for  apparatus  to  be  used  in  preventing  or  extinguish- 
ing forest  fires  or  for  making  protective  belts  or  zones  as  a 
defence  against  forest  firea,  shall  be  entitled,  upon  the  recom- 
mendation of  the  state  forester,  approved  by  the  governor, 
to  receive  from  the  treasury  of  the  commonwealth  a  sum 
equal  to  one  half  of  the  said  expenditure,  but  no  town  ehall 
receive  more  than  two  hundred  and  fifty  dollars. 

1910,  398,  sect.  2.  A  sum  not  exceeding  five  thousand  dol- 
lars in  any  one  year  may  be  expended  in  carryii^  out  tlie 
provisions  of  this  act. 

1910,  478,  sect.  1.  It  shall  be  unlawful  for  any  unnatural- 
ized, foreign-born  person  to  pick  wild  berries  or  flowers,  or  to 
nw^umi  ot  c*""?  or  picnic  upon  any  land  of  which  he  is 
KDdmmouUi''**''^  the  owner,  within  the  counties  of  Barnstable 
oountiM.        and  Plymouth,  between  the  first  day  of  April  and 
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G.  A.  1917,  51,  sect.  2.  Authority  is  hereby  pven  to  the 
state  forester  or  his  duly  authorised  assiatanta  to  inspect 
IMM  ^'  applii^ces  described  in  sectioQ  one,  to  de- 

'«jw*i       temuDe  whether  they  are  provided  with  suitable 
spark-arresters  in  accordance  with  the  proviEions 
hereof. 

G.  A.  1917,  fil,  sect.  3.   Any  violation  of  the  provisions  of 

-  this  art  shall  be  punished  by  a  fine  of  not  less 

than  fifty  nor  more  than  one  hundred  dollars. 

G.  A.  1917,  51,  sect.  4.   This  act  shall  not  apply  within  the 

metropolitan  district  as  defined  in  section  one  of 

chapter  seven  hundred  and  ninety-five  of  the  acts 

of  the  year  nineteen  hundred  and  fourteen. 

CloM  buon  for  Quae  in  Timei  of  Drouth. 
1909,  422,  sect-  1.  Whenever,  during  an  open  season  for 
the  hunting  of  any  kind  of  game  in  this  state,  it  shall  appear 
OoTwnor  to  the  governor  that  by  reason  of  extreme  drouth 
nmr  nuiUtai.jjjg  ^^  ^^  firearms  in  the  forest  is  liable  to  cause 
forest  fires,  he  may,  by  proclamation,  suspend  the  open 
season  and  make  it  a  doee  season  for  the  shooting  of  birds  and 
wild  animals  of  every  kind  for  such  time  as  he  may  designate, 
and  may  prohibit  the  discharge  of  firearms  in  or  near  forest 
land  during  the  said  time. 

1909,  422,  sect.  2.    During  the  time  designated  as  above  by 
the  governor,  all  provisions  of  law  relating  to  the  close  season 
shall  be  in  force,  and  whoever  violates  any  such 
provisions  shall  be  subject  to  the  penalties  pr&- 

HKrihoH    ttlBnafnr        Tn    >h>iis    bkv    rwrnnn    shall      Hllrinir    a    i-lnBO. 


LAWS   RELATING  TO  THE   SUPPRESSION  OF 
THE  6TPST  AND  BROWN-TAIL  MOTHS. 


CiUFTBB  381,  Acn  op  1905,  as  ambndbd  bi  CaAPTBR  263,  Acn 

or    1906,    BT   CH4PTEH   521,  AtTTS   OF    1907,    BT    Chaptbb    591, 

Acts  or  1908,  bt  Chaftbr  150,  Acn  or  1910.  bt  Chapter  474, 
Acts  or  IBll,  and  CBAFrmK  000,  Acts  op  1913. 

An  Act  to  proride  tta  SupiRVulng  tlu  Oypsy  and 
Brown  Tall  Hothi. 

Be  it  enaded,  etc.,  as  foUaws: 

Section  1.  For  the  purpoBcs  of  this  act  the  pupse,  neste, 
eggs  and  catetpiUars  of  the  gypej'  and  brown  tail  moths  and 
■Mth  ^^  niotha  are  hereby  declared  public  nuisanoes, 
SSStd  and  then-  suppression  is  authorised  and  required; 
but  no  owner  or  occupant  of  an  estate  infested  by 
such  nuisance  shall  by  reason  thereof  be  liable  to  an  action, 
civil  or  criminal,  except  to  the  extent  and  in  the  manner  and 
form  herein  set  forth. 

Section  2.'  The  governor,  by  and  with  the  consent  of  the 
council,  shall  appoint  a  superintendent  for  suppressing  the 
Appoint-  CT^y  and  brown  tul  moths  and  shall  determine 
J^*j2.  his  salary.  The  governor  may,  with  the  co&- 
uodmt.  gejij^  of  the  council,  remove  said  superintendent 
at  any  time  for  auch  cause  bb  he  shall  deem  sufficient.  In 
case  of  the  death,  removal  or  resignation  of  the  superintendent 

>  Tba  offlm  of  ■uparintandBDt  wu  abidwlwd  by  obkcitar  lU.  AaU  ot  ItOl.  mod 
tl»  Stata  FOmtat  wh  phosd  Id  ehvDi  of  (h*  work  of  ■ui>i>nariiK  Ufa  cypty  ukI 

brown  toil buiUm.    SMdapMrlBl,  AcMof  IMS.  pclDtad  dp  p««e  13. 


47 

In  c&se  of  emergency,  or  where  there  ie  great  or  immediate 
danger  of  the  increase  or  Bpread  of  the  moths  due  to  the 
Defect  of  M»y  city  or  town  to  comply  with  the  g„_,rta- 
tenns  of  this  act,  the  superintendent,  with  the  *;na«ttt  uu 
coDBent  of  the  governor,  may  uutiate  or  continue 
the  woik  of  suppreaaing  the  moths  within  the  limits  of  such 
nty  or  town  for  such  a  period  as  the  superintendent  may 
deem  neoewary.  The  coet  of  such  work,  including  that  done 
on  private  eatalee,  less  any  sum  due  from  the  state  t^  way  of 
reimbutsementB  on  acooimt  (d  said  work,  shall  be  certified 
by  the  superintendent  to  the  treasurer  of  the  conunonwealth, 
and  be  collected  by  him  as  an  additional  state  tax  upon  the 
city  or  town  so  failing  to  comedy  with  the  requirements  of  the 
law.  The  superintendent  may  also  in  case  of  emeigency, 
subject  to  the  apiHoval  of  the  govemor,  carry  on  wholly 
or  in  part  such  operations  as  may  be  aeoesaary  to  check  the 
spreading  of  the  ^pey  or  brown  tail  moths  in  parks  not 
under  the  eontrol  of  the  commonwealth,  and  in  cemeteries, 
woodlands  and  other  places  of  public  resort.  The  amoimt 
to  be  BO  expended  in  any  one  year  shall  not  exceed  ten  per 
cent  of  the  appropriations  made  for  the  year  by  the  state  for 
the  purpoae  of  suppressing  said  moths. 

The  superintendent  may  also  take  com^dete  control  of  the 
work  of  sui^Heseing  the  gypsy  and  brown  tail  moths  in  such 
cities  and  towns  as  may  throu^  the  proper  ^^^  ^  ^^ 
"<*¥•«*'■  request  it.    The  cost  of  such  work  shall  !J^^'** 
be  certified  by  the  superintendent  to  the  treas- 
urer of  the  commonwealth  and  shall  be  collected  by  him  as 
an  additional  state  tax  upon  the  city  or  town  wherein  siush 
W(xk  is  performed;  provided,  that  no  city  or  town  shall  be 
required  to  pay  more  for  such  work  than  would  have  been  its 
liability,  as  defined  by  section  four  of  this  act. 
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ol  the  said  notice,  then  the  city  or  town,  acting  by  the  public 
officer  or  board  of  Buch  city  or  town  designated  or  appointed 
u  aforesaid,  shall,  Bubject  to  the  approval  of  the  said  super- 
intendent,  destroy  the  same,  and  the  amount  actually  ex- 
poded  thereoD,  not  exceeding  one  half  of  one  per  cent  of  the 
assened  valuation  of  said  lands,  as  heretofore  specified  in  this 
seetbo,  shall  be  aBsessed  upon  the  said  lands;  and  such  an 
amount  in  additkta  as  shall  be  required  shall  be  apportioned 
between  the  city  or  town  and  the  oonunonwealth  in  accord- 
ance with  the  provieionfi  of  section  four  of  this  act.  The 
amounte  to  be  asaeeeed  upon  private  estates  as  herein  pro- 
vided shall  be  assessed  and  coUect«d,  and  shall  be  a  lien  on 
said  estates,  in  the  same  manner  and  with  the  same  effect  as 
is  {Kovided  in  the  oase  of  assessments  for  street  waterii^. 

The  public  ofScer  or  board  of  any  city  or  town  designated 
or  appointed  as  aforesud,  or  any  agent  or  employee  of  such 
puUic  <^cer  or  board,  may  at  any  time  enter  pabusoaMr 
upOQ  any  parcel  of  land  within  the  limits  of  such  ™*'  ""gf 
city  or  town  for  the  purpose  of  determining 
iri^ber  or  not  such  parcel  of  land  is  infested  with  said  moths, 
or  tbe  extent  to  which  such  parcel  of  land  is  so  infested. 

SscnoK  7.  [As  amended  by  section  5,  chapter  26S,  Acts 
of  1906,  and  by  section  3,  chapter  521,  Acts  of  1907.]  If,  m 
tbe  opinion  of  the  assessors  of  a  city  or  town,  any 
land  therein  has  received,  by  reason  of  the  abate- 
ment of  said  nuisances  thereon  by  said  superintendent  or  by 
said  city  or  town,  a  special  benefit  beyond  the  general  ad- 
vantage to  all  land  in  the  city  or  town,  then  tbe  said  aa- 
KntHTS  shall  determine  the  value  of  such  special  benefit  and 
shall  aasees  the  amount  thereof  upon  said  land:  ■provided, 
that  no  such  aaseasment  on  lands  contiguous  and  held  under 
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abated  under  the  provisionB  of  this  act  and  shall  preserve  for 
thi%e  years  all  written  recommendations  received  pursuant 
to  section  two.  They  shall  furnish  the  collector  of  taxes  with 
a  certificate  of  each  abatement  hereunder,  which  shaU  relieve 
him  from  the  collection  of  the  sum  abated. 

Section  4.    This  act  shall  take  effect  upon  its  passage. 

CBApreB  605,  Acts  or  1913. 

An  Act  to  authoiiie  Locsl  Hoth  Suparintondents  to 

funiUh  Anenftte  of  Le»d  to  B««l  Eitats  Ownvn. 
Be  it  enacted,  etc.,  as  foliows: 

Section  1,  For  the  purpose  of  assisting  in  the  extermina- 
tion of  gypsy  and  brown  tail  moths,  the  local  moth  superin- 
tendent in  any  city  or  town  now  receiving  aid  from  the 
commonwealth  in  suppressing  the  said  insect  peete  is  hereby 
authorized  to  furnish,  at  the  cost  thereof,  arsenate  of  lead  to 
any  owner  of  real  estate  situated  within  the  limits  of  such 
city  or  town.  Material  purchased  under  the  provisions  hereof 
shall  be  used  only  for  the  suppression  of  diey  and  brown 
tail  moths  and  only  upon  land  of  the  purchaser. 

Section  2.  The  amounts  due  for  material  furnished  under 
the  provisions  of  section  one  shall  be  charged  by  the  local 
moth  superintendent  to  the  owners  of  private  estates  aod 
shall  be  collected  in  the  same  manner  as  the  amounts  assessed 
for  private  work,  and  shall  be  a  lien  on  said  estates  in  the 
same  manner  as  the  assessments  for  private  work.  The 
amount  thus  charged  shall  be  deducted  from  the  total  amount 
expended  in  each  city  or  town  in  the  suppression  of  gypsy 
and  brown  tail  moths  in  the  same  manner  as  the  amounts 


Hven  of  chapter  three  hundred  and  eighty-one  of  the  acts 
of  the  year  nineteen  hundred  and  five  and  it«  several  amend- 
mentB.    [Apprattd  May  7,  WIS. 

Cbaptbr  404,  Acts  or  1914. 

An  Act  to  authoriu  CitlM  and  Towni  to  luppreu  the 
Tmt  CfttarpUUr,  Leopard  Hoth  and  Elm  Beetle. 

Be  it  macUd,  etc.,  ae  foUows: 

SzcnoH  1.  The  city  fot«Bt«r,  Buperintendent  or  other 
person  having  charge  of  the  suppression  of  gypsy  and  brown 
taO  moths  in  each  city  and  town  in  the  combionwealth,  or, 
where  there  is  no  such  person,  the  tree  warden,  may  destroy 
within  the  limits  of  his  city  or  town  the  tent  caterpillar, 
leopaid  moth  and  elm  beetle,  if  authoqzed  bo  to  do  by  the 
mayor  and  dty  council  or  commission  in  cities,  or  by  the 
wlectinen  in  towns. 

SicnoN  2.  For  the  purpoaee  of  this  act  the  city  forester 
or  other  officer  desi(piated  in  section  one  of  this  act  may 
enter  upon  private  land,  and  the  owners  of  private  land  may 
be  taxed  for  work  done  imder  the  provisions  of  section  one 
of  this  act  in  the  manner  provided  by  sections  six  and  seven 
of  chapter  three  hundred  and  ei^ty-one  of  the  acts  of  the 
year  nineteen  hundred  and  five  and  acts  in  amendment  thereof 
and  in  addition  thereto:  provided,  however,  that  nothing  con- 
tained in  this  act  shall  require  the  commonwealth  to  pay 
aoj  part  of  any  such  expense,  other  than  for  the  suppression 
of  the  gypsy  and  brown  tail  moths,  that  no  land  shall  be 
agecoDcd  under  tbe  provisions  of  this  act  which  has  been 
aneseed  the  majimum  amount  provided  by  said  sections  six 
and  Kven  and  amendments  thereof  for  the  suppression  of 
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FOREST    MENSURATION. 


THE  BOARD  FOOT. 

The  unit  of  measure  on  which  sawed  lumber  ia  ahnost  uni- 
versally sold  in  the  United  States  ia  the  board  foot,  which  is 
a  board  12  inches  square  and  1  inch  thick.  In  southeastern 
Massachusetts,  however,  they  have  a  practice  of  sawing 
lumbw  five-eigbthe  inch  thick,  and  tbey  call  a  board  foot  a. 
board  which  is  12  inches  square  and  only  five-eighths  inch  in 
thickness.  The  variation  is  often  the  cause  of  some  misun- 
derstanding by  those  who  are  ignorant  of  the  local  system. 
The  number  of  board  feet  in  any  ^ven  piece  of  lumber  is  ob- 
tained by  multiplying  the  product  of  the  width  and  thickness 
in  inches  by  the  length  in  feet,  and  dividing  by  12.  For 
instance,  a  plank  8  inches  wide,  2  inches  thick,  and  12  feet 
long  wiU  figure  as  follows:   21^_g^J2:_jg  (^^  ^^^ 

Pirrfessional  scalers  have  a  board  rule  which  is  laid  across  the 
width  of  a  board,  and  on  the  rule  are  given  the  board-feet 
cootente  of  that  particular  width  and  length,  provided  it  is 
1  inch  thick.  If,  however,  it  happens  to  be  thicker,  say  1) 
inches  instead  of  1,  the  scale  as  indicated  on  the  rule  must  be 
increased  50  per  cent  to  allow  for  the  additional  thickness. 
The  scaling  of  square-edge  lumber  with  straight  and  parallel 
sides  is  a  mere  mechanical  process,  but  it  happens  that  most 
of  our  native  lumber  cut  in  Massachusetts  is  sawed  through 
and  through,  with  the  bark  left  on  the  edges.  Such  lumber  is'^ 
narrower  on  one  face  than  on  the  other,  and  the  board  is 


In  additioD  to  log  rules  based  on  board  feet  we  lia 
in  nortbem  Masaachusette,  and  also  to  some  extent 
em  Massachusetts,  the  so-called  caliper  cord.  The 
this  rule  is  the  cylindrical  foot,  —  a  cvlinder  a  foot  in 
and  a  foot  in  length.  It  will  be  seen  that  by  placin 
these  end  to  end  one  has  a  stick  4  feet  long  and 
diameter.  Eight  such  sticks  placed  side  by  side 
ranks  deep  will  occupy  a  space  8  feet  by  4  feet  by  4 
cord,  hence  128  cylindrical  feet  equal  a  cord.  By 
a  special  caliper  measure  used  on  the  middle  of  th 
number  of  cylindrical  feet  in  that  log  are  determi 
128  such  feet  are  called  a  cord. 

There  is  a  variation  of  this  caliper  cord  rule  very 
ably  used,  called  the  Humphrey  rule,  in  which  the  c; 
foot  unit  is  somewhat  larger  than  1  foot,  and  so  pro] 
that  100  instead  of  128  cylindrical  feet  will  occupy  '. 
feet  of  space.  This  makes  it  possible  to  express  the 
of  the  logs  in  decimal  parts  of  a  cord,  and  it  is  there 
convenient  to  use.  The  resulting  sum  is  exactly 
as  the  ordinary  caliper  cord  rule. 


Tablb  No.  2.  —  MiB  Tally  Log  RvU  for  WhtU  Pine. 
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.  3.  —  Mia  Tatty  Log  Rvle  for  WkiU  Pine. 
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Table  No.  4.  —  Mill  TaUy  Log  Rtde  for  White  Pine. 
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Table  No.  7.  —  Graded  Mill  TaUy  Log  Ruh  for  Beech. 
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VOLUME  TABLES. 

A  vcdume  table  gives  the  number  of  board  feet  or  other 
units  th&t  one  may  expect  to  obtain  from  a  tree  of  given 
dimensionfl,  the  given  dimensions  being  the  diameter  breast 
hi^  and  the  total  heif^t,  or  the  used  length  of  the  trunk 
d  the  tree.  Many  lumbermen  use  the  diameter  at  the  top  of 
the  Btump  as  the  diameter  of  the  tree,  but  this  is  unsatis- 
factory, because  stump  heights  vary,  and  also  there  is  usually 
a  considerable  swell  at  the  base  which  varies  greatiy  in  trees 
of  the  same  general  siie.  Breast-high  diameter  (about  4) 
feet  above  the  ground)  is  at  a  convenient  elevation  for  actual 
use,  and  it  avoids  the  two  objections  to  stump  diameters  just 
oiumented.  In  the  pine  and  chestnut  volume  tables  it  is 
fHCSumed  that  all  the  bole  above  a  &-inch  stump  and  below 
a  top  diameter  of  4  inches  is  used. 

The  utility  at  volume  tables  lies  in  estimating  the  quantity 
of  standing  timber.  A  dozen  different  methods  of  estimating 
am  be  suggested  in  which  volume  tables  play  a  part,  and 
oiiicb  vary  in  accuracy.  The  most  accurate  and  best  method 
for  small  lots  is  to  caliper  every  tree,  obtaining  thus  their 
diameter  and  number.  Then  obtain  the  average  height  of  the 
stand,  if  it  is  more  or  less  uniform,  or  oth^wise  divide  the 
trees  into  two  or  more  diameter  classes,  and  get  the  average 
bei^t  of  each  class.  From  the  volume  tables  obtain  the 
volume  of  each  diameter  class,  multiply  by  the  number  of 
trees,  and  add  all  together  to  make  the  volume  of  the  stand. 


1 


while  another  um  ia  so  fixed  that  it  will  slide  back  and  fo 
at  will.  These  calipers  can  be  purchased  from  Keuffet 
Esser  Company,  of  Jersey  City,  N.  J. 


iiAii\li,_^iiii.iiiii  lilU  I 


The  volume  tables  for  pine  are  of  three  kinds,  —  first 
table  showing  quantities  in  board  feet;  second,  one  show 
volumes  in  caliper  cords;  and  third,  one  showing  volumec 
solid  cubic  feet.  The  volume  table  for  oak  is  classed,  i 
on  diameter  and  total  height,  but  on  diameter  breast  h 
and  merchantable  length.  By  merchantable  length  we  mi 
that  portion  of  the  bole  that  can  be  cut  into  saw  logs.  In 
table  on  chestnut  only  the  volumes  in  board  feet  are  eve 


Table  No.  9.  —  Votvme  TabU  for  Mixed  Oak. 
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Table  No.  13.  —  Volume  o/  Chestmd  in  6  by  8  tnch  T. 
and  Additional  Cordwood. 
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TablbNo.  14.- 

-  Volume  Table  for  Chealnul. 

"s 

TOT&L  HnOH*  OF  Tux  (Fiet). 

M 

U 

w 

U 

w 

it 

T* 

Ft  BM 

Ft  B  M 

Pt  B  U 

s.  . 
a.  . 

7.   . 

s.  . 

10,  . 

11,  . 
11.  - 

1« 

SO 

34 
80 

SI 
M 

DO 
«1 

13 

SO 

70 
H 

100 

las 

lU 

m 

2X1 
241 
171 

71 
M 

133 

m 

183 

i77 

103 

in 

148 

108 
313 

378 
318 

390 

CoiMttiKtod  oil  tb*  Hamni  Fonal  by  Rkbud  T.  Fiibw  and  H,  B.  Bhapwd 
in  ItlS-l*.  BHad  on  110  tnw  gut  in  mn  aran^iad  apcout  chcaUiut  Btund  with 
30  to  40  p«r  eant  of  »d  Okk,  blask  oak,  paper  binh  and  Dthur  hardwoodg; 
Qatbtrn,a«aMlc(Or<wa,  vdlBtook«d,tneao(uormalforart[onD.  Saoinc; 
tvoBd-wIca  liuabar,  the  botUr  quality,  amountini;  to  about  80  [Mr  cant,  1 )  inehs, 
t^bslBB«B,iDeludiBsddinch  wo-my  aad  knotty  or  top  loca.  l.inch.  Uiniinum 
sw  of  !■>(:  I  faat  kHi(  and  larga  aiuush  to  yield  a  board  wiCb  a  3-iiuih  fas*. 
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Table  No.  15.  —  Vt^ume  Table  for  Red  Maple. 
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CongUucted  by  E.  E.  Carter  and  Bist  publnbed  in  BullvtiD  of  tbe  Hwd 
Fonatry  Oub,  Vol.  II.  1813,  p>c«  l-S.  "  A  Voliuna  Tibia  tor  Rwl  Hapla  on  t 
Harvinl  Pumt."  Rariged  and  enlarged  by  the  autbor  id  ISII  and  publiabed 
United  Statia  Department  ol  Acricultur*  Bulletin  No.  2SJ,  "The  NonlH 
Harditwd  Forert,"  papa  SI-83.    The  pnwent  tabtn  are  taken  from  the  let 

diameter.  ouUide  the  bark,  of  about  S  inchee  at  the  middle  of  a  i-toot  leoK 
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In  IVIO  the  eord  volume  tabte  n*  given  the  foUoving  t«at,  A  equan  quan 
acre  wn*  laid  oH  in  an  even-nged  mixed  hardwood  atand.  By  caliperina  b 
tree  and  m«vaurinc  a  number  of  haghte  the  volume  in  enrda  wni  eomputed 
the  u«e  of  the  table.  The  area  waa  then  clear  cut  and  the  wood  piled.  1 
actual  volume  cut  wuG.7neordi;  the  volume  ■«  derived  from  the  table  amoun 
to  S.nS  corda.  Thetagt  indicalvd  that  the  volume  table  [or  red  maple  i*  sp' 
— KU  .o  second  growth  miied  hardwood,  recaidleea  of  ipecin. 


Table  No.  16.  —  Volume  Table  for  Red  Maple. 
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Table  No.  17.  — Per  Cen*  o/  Strftd  Wood  in  Red  Maple 
CordtBood. 
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-  Oraded  Volume  ToWe  for  Yettoto  Birch. 
Uti  LtnotK,  It  FeM. 
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Table  No.  19.- 


Graded  Vobaiu  TaiiU  for  YOUnB  Eire 
Continued. 
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-Gmded  Volume  Table  for  YeUoa  Birch - 
Continued. 
Uted  LeaaOt,  SO  Feet. 
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-  Graded  Volume  ToWc  for  Svgar  Mapk. 
Uted  LenoA.  It  Fttt. 
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~  Graded  Volwr.e  Table  for  Sugar  Maple  — 
Coatinued. 

Uied  Lenoth.  gi  Peel. 


Tabu  No.  20.  — Graded  Volume  Table  for  Sugar  Maple 
Concluded. 
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Table  No.  21.  — Graded  Volmne  Tabkfor  Beech. 
Uted  Length,  It  Fret. 
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Table  No.    21.— Graded  Volume  Table  for  Beech~Coi 

eluded. 
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YIELD  TABLES. 

Yield  tables  show  the  volume  in  board  feet  or  other  unlti 
for  an  acre  of  fully-fitocked  woodland  at  any  given  age 
By  the  term  "fully-etocked"  we  mean  that  the  crowne  of  th< 
trees  occupy  all  the  available  apace  on  the  acre  and  thai 
there  are  no  blanks  nor  openings. 

A  yield  table  can  be  used  to  predict  the  future  yield  oj 
young  or  middle-age  stands.  The  owner  finds  the  age  anc 
volume  of  his  present  stand  in  order  to  determine  in  whicl 
quality  ute  it  belongs,  and  from  the  table  he  can  predict  itt 
yield  at  any  period  in  the  future.  In  making  his  cslculationi 
allowance  must  be  made  for  the  fact  that  his  immature  stanc 
may  not  be  fully  stocked.  In  the  same  way  the  yield  tabl< 
is  necessary  in  predicting  the  returns  from  an  investment  ii 
planting.  They  are  of  particular  value  in  euita  where  damagi 
to  immature  timber  is  involved,  for  in  such  case  the  lose  L 
the  destruction  of  possible  future  growth.  They  are  of  somi 
use  in  estimating  the  present  contents  of  stands  if  the  est! 
mator  can  determine  the  present  age,  and,  from  the  height 
the  quality  of  the  site  on  which  his  stand  ia  growing. 

For  the  data  on  the  pine  yield  tables  177  sample  plots  wen 
measured  in  stands  ranging  from  twenty  to  seventy  years 
All  the  trees  on  each  quarter  or  eighth  acre  plot  were  calipered 
and  the  volumes  computed  from  the  volume  tables.  Tbesi 
sample  plots  were  divided  into  three  site  or  soil  classes  (callec 
Quality  I,  II,  III)  according  to  their  rate  of  growth  in  volume 
It  has  since  been  generally  agreed  by  foresters  that  heigh 
growth  is  a  better  index  of  quahty  of  site  than  volume,  ani 
the  yield  tables  on  hardwoods  are  divided  on  this  basis.  Fo 
i  are  given,  one  of  which  include 
«r  and  over,  in  which  the  mei 


chantable  volume  is  expressed  entirely  as  cordwood;  an< 
necoDd,  a  table  containing  only  the  trees  of  over  7  inche 
diameter,  where  the  merchantable  volume  ia  expressed  ii 
board  feet  and  additional  cordwood.  There  is  a  third  yielt 
table  for  inferior  hardwoods.  By  the  term  "inferior  hard 
woods"  is  meant  stands  composed  principally  of  gray  birch 
red  maple  and  poplar.  Naturally  the  amount  of  saw  timbe 
to  be  dtt&ined  from  such  weed  species  is  small. 


Table  No.  22.  —  Normal  Yield  per  Acre,  in  Cvbu 
and  Cords,  of  Better  Second  Growth  Hardmod 
in  Central  New  England. 
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Table  No.  23,  — Normal  ¥i^  per  Acre,  in  Cvbic  Fee 
and  Cord*,  o/  Betier  Second  Gmelh  Hardwood  Stand 
in  Central  New  England. 
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Sa*  foolu>ta  to  Table  Mo.  22,  pac«  10. 


Table  No,  24,  —  Normal  Yidd  per  Acre  in  Board  j' 
Additional  ConU,  Culnc  Feet  and  Corde  of  BeUt.' 
Growth  Hardwood  Slandt  in  Central  New  Englan. 
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Table  Ko.  25.  — Normal  KieU  per  Acre  in  Board  Feet  and 
Addilional  Cords,  Ctibic  Feet  and  Cords  of  Belier  Second 
Groath  Hanhoood  Slatide  in  Central  New  England. 
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Table  No.  28.  —  Normal  Yield  in  Cubic  Feet  and  i  i 
Inferior  Second  Growth  Hardwood  Stands  in  Cent  : 
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Table  No.  27.  —  YiM  TabU  for  WktU  Pine. 
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Table  No.  28.  —  Yield  from  Thinnmsi. 

Tre«g  und«r  i  inchM,  fiom  report  cf  the  Nsw  Hunpthin  FonMty  C 
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GROWTH. 

The  two  following  tables  represent  the  average  ( 
white  pine  in  volume  and  height  as  found  In  diffei 
tions  or  sites.  Volume  growth  is  expressed  in  s< 
feet,  because  it  ia  the  best  unit  for  scientific  meei 
The  material  for  growth  study  is  obtained  from  a 
measurements  called  a  "stem  analysis."  The  trees 
and  sawed  into  sections  which  are  subject  to  the 
meaaurementB.  The  diameter  on  the  stump  and 
are  taken,  also  the  diameters  at  the  large  and  sm 
each  log  and  its  length,  and  the  diameter  at  the  b 
top  and  its  length.  All  these  diameters  are  taken 
bark.    The  stump  is  cubed  as  a  cylinder,  each  1 


57 

frustum  of  a  paisboloid,  and  the  top  as  a  cone.  By  countin; 
back  OD  the  """""l  rinjp,  and  measuring  the  diameter  a 
every  tenth  ring,  we  can  obtain  the  cubical  contents  of  thi 
tree  as  it  was  UtB  years,  twenty  yeais,  ago,  and  bo  on  bad 
until  it  was  in  the  neighborhood  of  ten  years  old.  The  tree 
growing  in  irtiat  is  described  as  rich  lowland  show  th&  mos 
rapid  growth  in  volume,  although  those  described  as  comini 
from  ufdand  pasture  are  not  f^  behind.  It  is  quitfi  probabli 
that  the  latter  trees  were  growing  under  somewhat  mon 
crowded  conditions,  and  did  not  have  quite  as  much  oppor 
tunity  to  devdop  their  diameter  growth  to  its  fullest  capacity 
That  they  were  more  crowded  is  indicated  by  the  fact  tha 
Ibe  tables  on  hei^t  growth  show  a  slightly  higher  rate  fo 
tbe  ujdand  pasture  trees.  The  rate  of  growth  for  trees  oi 
Bandy  ioil  is  very  much  slower  than  that  for  the  other  twi 
types,  being  not  much  over  50  per  cent  the  rate  of  the  low 
laud  type.  This  se^ns  to  refute  the  prevailing  idea  that  soi 
and  moisture  conditions  have  very  little  effect  on  the  growtl 
of  [«K8.  In  this  connection  it  is  interesting  to  note  tha 
tbe  rate  rf  growth  of  pines  in  wet  swamp  is  the  lowest  of  all 
indicating  that  too  much  water  retards  the  growth  of  pine 
even  more  than  too  little. 

Ute  tables  off  height  growth  follow  the  same  general  lines  ai 
those  for  volunae  growth,  except  that,  as  stated  above,  uplant 
puture  sUghtly  exceeds  that  of  rich  lowland.  The  rate  foi 
tbe  favorat^  sites  (upland  pasture  and  lowland)  exceed 
that  of  tbe  less  favorable  sites  by  20  or  25  per  cent,  a  differ 
ence  in  rate  somewhat  less  than  that  of  the  volume  growth. 


Table  No.  29.  —  Growth  TaUea.  —  Growlh  in  Vol 
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Table  No.  30.  —  Growth  Tables.  —  Growth  in  Height. 
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MISCELLANEOUS   NOTES. 

nttik  gathering  the  data  for  the  pine  tables  in  this  bulletin 
it  vas  poBgible  to  investigate  several  related  problems  which 
are  of  eepedal  ioterest  to  lumber  operators.  The  available 
data  may  not  be  sufficient  in  every  case  to  yield  coneluave 
raulls,  but  they  are  offered  for  what  they  are  worth. 

S«wlne  Boarda  »nd  Plwilu. 

As  has  been  stated  before,  nearly  all  our  native  pine  logs 
are  sawed  io  rouod-edge  lumber  in  two  general  classes,  the 
Gret  bmg  box  boards  which  are  usually  1  or  l}  inches  in 
thickness,  and  the  second  plank  or  butt  cuts,  which  are 
2)  inches  in  thickness.  The  l(^  scale  on  page  12,  compiled 
by  the  Massachusetts  Forestry  Department,  was  derived 
from  1<^  sawed  into  box  boards,  while  the  scale  com- 
piled at  the  Harvard  Forest  was  derived  from  logs  sawed 
^if^y  into  plank.  If  the  two  scales  are  compared,  one  will 
Dole  that  with  the  smaller  logs  box  boards  show  a  higher 
lidd  than  plank,  while  in  the  lai^r  logs  the  positions  ate 
rereraed.    The  following  diagram  of  a  2i-inch  plank  taken 


frm)  a  small  log  will  serve  to  explain  the  reason.    The  plank 
is  scaled  on  the  narrow  face  C-D  and  the  result  multiplied 
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by  2,  whereas  if  that  pltuik  were  Bawed  into  two  1-mch  boards 
we  would  have  the  combined  scales  C-D  plus  A-B^which  if 
larger  than  twice  C-D  by  A-C  and  D-B.  The  latgH  th* 
logs,  however,  the  smaller  the  wane,  that  is,  the  anuller  tlu 
difference  between  the  wide  and  narrow  face,  so  that  vith  tbi 
wider  planks  there  is  no  loss  In  scale  and  there  Ib  an  actua 
saving  in  lumber  due  to  the  fewer  saw  kerfa  made  in  savini 
2-inch  inst«ad  of  1-inch  lumber.  Therefore  on  the  lai^ 
Ic^  the  rule  for  plank  exceeds  that  for  box  boards. 

Band  S«w  versu*  CItguIbt. 

A  portable  mill  located  near  Manchaug  was  equipped  wit' 
a  band  saw  instead  of  a  circular,  so  that  it  was  possible  b 
constructing  a  mill  tally  rule  at  this  mill  to  compare  the  result 
of  using  a  band  saw  which  makee  a  kerf  only  one-eighth  of  a 
inch  in  width  with  a  mill  tally  rule  represented  by  the  genen 
Massachusetts  rule,  which  allow  for  a  circular  saw  kerf  of  on' 
quarter  of  an  inch.  The  two  rules  are  printed  in  parallel  cc 
umns  below,  and  a  comparison  will  show  an  average  gain  of '. 
per  cent  in  the  yield  of  pine  logs  by  using  the  band  saw. 
would  seem  that  this  saving  would  justify  a  more  thorou) 
tryout  of  the  band  saw,  even  in  connection  with  a  portal 
mill. 


The  reader  will  note  that  the  difference  fai  favor  of  the  i 
edge  sawing  ia  from  10  to  15  per  cent  in  the  smaller  loi' 
gradually  diminishes  until  it  reaches  zero  in  the  case 
16-inch  logs.  This  is  as  it  should  be  in  theory,  becai 
difference  between  the  two  methods  of  sawing  is  due 
slab  which  must  be  removed  to  produce  square-edge  li  i 
and  the  proportion  of  slab  to  the  yield  in  lumber  becon 
and  less  as  the  log  increases  in  size.  One  will  also  noi 
the  14-foot  log  shows  a  larger  difference  than  the  12-fo 
This  is  due  to  the  fact  that  there  is  a  greater  taper  an : 
sequently  greater  proportionate  waste  in  slab  in  squari 
longer  logs. 

Table  No.  33.  —  Comparison  of  samng  Round  and  Squa 
l/unAer. 
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The  following  diagrams  explain  more  clearly  the  Ices  < 
Bcale  and  lumber  that  comes  in  squaring  round-edge  lumbe 
A>'  has  been  said  before,  round-edge  lumber  is  scaled  on  tl 
narrow  face  at  the  point  of  average  width;  on  the  other  hani 
if  the  board  is  squared  its  width  in  limited  by  the  dimensio 
at  the  small  end  or  at  some  other  narrow  point.  The  tn 
diagrams  show  the  effect  of  squaring  two  round-edge  board 
one  with  an  excessive  amount  of  taper  and  the  other  wit 
a  bad  crook.  The  dotted  hne  R  ropresente  the  scale  of  th 
round-edge  board,  and  the  line  S  the  scale  of  the  square«d( 
board.  Although  there  is  a  considerable  lose  in  scale,  thei 
is  even  a  larger  loea  in  materia. 


Table  No.  34.  —  Table  thounnn  Equwolent  Faciorg  fi 
changing  Cvhic  Feet  to  Board  Feel  and  Cords  to  Boat 
Feet  —  WhiU  Pine. 
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MEASUREMENT   OF   FUEL. 

There  is  considerable  coofusioa  attendant  upon  the  bu; 
and  selling  of  fuel  wood  because  it  is  sold  as  one  thing  w 
the  purchaser  receives  it  in  another  form.  It  is  sold  as  o 
wood;  I.e.,  wood  in  sticks  4  feet  loi^  piled  so  as  to  occupy 
ruble  re«t  of  space,  but  it  is  delivered  to  the  consumei 
fuel  wood  cut  into  lengths  2  feet  or  less.  The  Stat«  Fore 
made  an  investigation  to  determine  the  amount  of  space  I 
u  average  COTd  of  wood  should  occupy  after  it  has  been 
into  the  ordinary  commercial  lengths,  —  24-inch,  16-inch, 
inch, — and  then  thrown  loose  into  a  bin  or  restacked.  At 
same  time,  we  CTperimented  to  obtain  the  number  of  2 
4  bushel  baskets  per  cord.  We  used  approximately  150  c( 
of  hardwood  of  different  types,  - —  all  cleft,  all  round,  mi 
round  and  cleft,  —  and  the  table  below  gives  the  average 
suits  of  those  experiments.  An  attempt  was  made  to  m 
these  figures  legal  standard  for  a  cord,  but  the  proposi 
was  rejected  by  the  L^islature. 

Table  No.  35.  —  Fuel  Wood  UniU  per  Cord. 
It-Inch  LtngUu. 
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COMMITTEES  FOR  1916 

ExeQUtivt 

Nathaniel  T.  Kiduer,  Chairman. 
John  S.  Ames,  '16,  Habby  P.  Gould,  *16, 

Fbedkbick  J.  Caulkins,  '16         Harbib  A.  Reynolds, 
Fhu.\K  A.  Cutting,  '17,  Maby  Lee  Wabe,  '15, 

Ernest  B.  Dane,  William  P.  Whabton,  '17. 

Mtmberahip 
Vice-Presidents  and  Ways  and  Means  Committee. 

Legislation 

Aluen  Chambeblain,  Chairman. 
LouiB  Li.  Gbeen,  D.  Blakely  Hoab, 

John  Noble,  Habbis  A.  Reynolds. 

Forest 

Fbederigk  J.  Caulkins,  Chairman, 
Fbank   a.  Cutting,  Habby  F.  Gould 

Tree 

Wiluam  p.  Whabton,  Chairman, 
Nathaniel  T.  Kidder,  John  S.  Ames. 

Ways  and  Means 

Nathanial  T.  Kiddeb,  Chairman, 
Ebnest   B.  Dane,  Maby  Lee  Wabx. 

Appalachian  National  Forest  Campaign 

AujiN  Chambeblain,  Chairman. 
Emma  G.  Cummings,  Nathaniel  T.  Kiddeb, 

Habxib  a.  Rkynou)s,  Chables  H.  Pobteb. 


Ninety-foot  lookout  station  on  Copicut  HHI,  Fall    River. 
Result  of  a  movement  started  by  the  Fall   River 
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city  streets.     New  Bedford  planted  more  shade  trees   last 
spring  than  any  other  municipality  in  the  state. 

Some  of  the  Branches  have  complained  from  time  to  time 
that  the  proportion  of  money  refunded  to  them  by  the  main 
Association  of  the  dues  paid  in  by  their  members  was  not  lar^e 
enough.  These  complaints  were  generally  made  without  a 
knowledge  of  the  By-Laws  which  are  very  clear  on  that  point. 
The  officers  cannot  refund  more  money  to  any  Branch  than 
the  By-Laws  permit,  which  is  twenty-five  cents  of  the  dues 
of  each  Paid-Up  member. 

We  have  in  the  past  exceeded  our  authoriiy  slightly  in  this 
respect,  for  the  sake  of  reducing  the  cost  of  book-keeping,  and 
have  refunded  to  all  the  Branches  a  sum  equal  to  twenty-five 
cents  for  each  member  belonging  to  the  Branches,  whether 
or  not  they  had  all  paid  their  dues  at  the  time.  A  pretty  large 
per  cent,  of  those  members  failed  to  pay  their  dues  and  not  a 
(ew  resigned,  hence  we  are  forced  noW  to  follow  the  letter  of 
the  By-Laws  and  make  a  refund  only  for  those  members  tliat 
have  paid  for  that  particular  year. 

We  would   call  the   attention   of  members  belonging   to 

Branches  to  the  fact  that  those  members  that  do  not  belong 

to  any  Branch  receive  no  refund  for  local  expenditure,  and 

also  that   unless   the   main    Association   is   supported,   the 

Branches  must  soon  become  ineffective.     This  is  first  of  all 

a   state-wide    organization    and    the    assistance    given    the 

Branches  now  is  all  that  the  main  Association  can  afford  to 

do,  under  the  present  rate  of  annual  as.«iessment.     Obviously 

if  the  annual  membership  fee  was  say  ten  dollars  instead  of 

two,  the  main  organization  could  refund  more  to  Branches 

and  still  exist  itself.    As  it  is,  the  officers  of  the  Association 

must  raise  by  public  subscription,  gifts  and  donations  from 

one-fourth  to  one-half  of  the  money  needed  to  carry  on  our 

work  over  and  above  the  amount  paid  as  dues  by  our  members. 

We  hope  that  this  somewhat  lengthy  explanation  is  suflS- 

(ientlv  clear  to  remove  all  further  doubts  in  this  matter,  and 
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the  trees  are  really  ruining  many  and  obtaining  money  for 
doing  it.  A  warning  against  these  fakers  has  been  sounded 
by  the  Association,  and  thanks  to  the  press  of  the  state,  it  has 
been  brought  before  the  people.  This  protest  backed  up  by 
action  on  the  part  of  the  Association  to  protect  its  members 
will,  we  believe,  raise  the  character  of  such  work  to  a  higher 
level  and  help  to  eliminate  this  fraud. 

FIELD  F0RE8TEB8:*  Throughout  the  year  we  have 
had  an  average  of  four  foresters  in  the  field.  These  men  so- 
licit members,  give  advice  on  forestry  matters  gratis  and  do 
practical  tree  repair  work.  The  great  number  of  questions 
on  forestry  and  shade  tree  subjects  answered  by  them  is  help- 
ing to  educate  the  public  to  appreciate  the  value  of  trees  and 
to  give  more  attention  to  their  care. 

In  several  instances  the  tree  wardens  have  employed  these 
men  to  assist  them  in  their  tree  repair  work  and  to  instruct 
their  foremen  in  the  proper  treatment  of  wounds  and  cavities 
and  the  general  care  of  trees.  We  hope  eventually  to  have  a 
sufficient  number  of  these  foresters  to  supply  the  state  with 
this  service. 

FIELD  MEETING:  The  Annual  Field  Meeting  of  the 
Association  was  held  this  year  in  Fitchburg  with  an  unusually 
good  attendance.  These  meetings  are  instructive  and  enjoy- 
able, and  should  be  more  largely  attended.  It  is  proposed  to 
hold  the  1915  meeting  in  the  Arnold  Arboretum. 

FINANCES:  Our  finances,  at  various  times  within  the 
year  were  very  low.  Business  depression  and  the  many  pub- 
lic calamities  of  the  year  made  the  solicitation  of  funds  for 
forestry  and  shade  tree  protection  very  difficult.  The  Execu- 
tive Committee  wishes  to  express  its  thanks  to  the  many 
friends  of  the  cause  who  by  generous  gifts  enabled  ns  to  con- 
tinue the  work  though  the  efficiency  of  the  Association  was 
greatly  reduced  from  lack  of  funds. 

*8ome  of  our  men  are  arborlsts,  trained  in  tree  repair  work  only, 
tod  not  commercial  foresters. 
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PUBLICATIONS:  Eight  bulletins  including  the  Annual 
Report  were  published  this  year  and  sent  to  all  the  members. 

For  the  purpose  of  shade  tree  protection,  the  Association 
had  several  thousand  cloth  posters  printed,  calling  the  atten- 
tion of  the  public  to  the  shade  tree  laws  and  warning  per- 
sons against  injuring  the  shade  trees.  These  were  sold  to  the 
tree  wardens  at  the  rate  of  one  dollar  for  fifty,  which  was  be- 
low cost  One  hundred  and  eighty-two  towns  and  cities 
bought  and  posted  these  notices. 

A  MEMBER  HONORED:  The  members  of  the  Assoda- 
ti(m  presented  a  Patron  membership  certificate  to  Mr.  Allen 
Chamberlain  as  a  memento  in  recognition  of  his  valuable 
services  to  the  cause  of  forestry.  Mr.  Chamberlain  was  a 
charter  member  of  this  Association  and  has  been  one  of  its 
most  constant  workers  ever  since. 

This  is  an  unique  form  of  memorial,  since  the  $1,000  con- 
tributed for  this  certificate,  which  is  required  by  the  By-Laws 
for  Patron  membership,  will  be  spent  for  the  promotion  of 
forestry  and  shade  tree  protection  in  Massachusetts. 

TREE  PLANTING  CONTEST:  The  Association  has 
tried  in  many  ways  to  arouse  an  interest  in  shade  tree  plant- 
ing, but  until  this  year  has  met  with  meagre  success.  An  ex- 
periment was  tried  last  spring,  in  the  form  of  a  Contest  and 
the  prize  consisted  of  the  furnishing  and  planting  of  215 
shade  trees,  by  the  Association,  on  one  mile  of  street  or  road 
of  the  eitv  or  town  in  Massachusetts  planting  the  largest 
number  of  trees  itself,  in  proportion  to  its  population.  The 
tjiees  were  to  be  planted  approximately  fifty  feet  apart,  and 
on  either  side  of  the  street. 

Fifty-eight  towns  and  cities  entered  the  Con  test,,  but,  be- 
cause of  failure  on  the  part  of  some  to  secure  sufficient  appro- 
priations to  make  a  good  showing,  only  forty-four  sent  in  re- 
ports. The  number  of  trees  planted  by  those  that  reported 
12,498,  or  practically  sixty  miles  of  street  planted  to 

13 
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trees.  The  Contest  was  started  too  late  for  many  towns  to 
act  upon  the  matter  at  the  town  meetings  which  we  have 
learned  kept  some  from  entering  the  Contest. 

The  town  of  Scituate  won  the  prize,  having  planted  727 
trees  and  the  prize  trees  were  planted  by  the  Association  this 
fall.  The  si)eeifications  for  the  prize  trees,  called  for  sugar 
maples  with  straight  leaders,  smooth  boles,  and  of  a  size  that 
would  caliper  IJ  inches  at  a  point  seven  feet  from  the  base. 
The  trees  were  to  be  properly  staked  and  guaranteed  for  one 
year.  Competitive  bids  were  received  from  several  nursery- 
men in  the  state.  The  contract  was  awarded  to  the  lowest 
bidder,  Mr.  Percival  S.  Brown,  the  Tree  Warden  of  Scituate, 
who  had  been  the  moving  spirit  in  bringing  the  prize  to 
Scituate.  The  cost  to  the  Association  per  tree  planted  and 
staked  was  $1.81.  These  trees  were  first-class  in  every  way, 
and  being  nur.sor>'-grown  the  root  systems  were  splendidly 
developed. 

TREE  WARDEN  CONFERENCE:   A  conference  of  the 
Tree  Wanlens  and  City  Foresters  of  the  state  was  called  in 
Worcester  in  April  by  the  Association  for  the  purpose  of  dis- 
cussing the  advisability  of  codifying  and  amending  the  Shade 
Tree  Laws.     Several  weaknesses  and  conflicts  in  the  present 
laws  were  brought  to  light.    A  resolution  was  passed  provid- 
ing for  the  appointment  of  a  joint  committee  composed  of 
members  of  the  Massachusetts  Tree  Wardens  and  Foresters 
Association    and    members    of    the    Massachupetts    Forestry 
Association  to  prepare  a  bill  to  amend  and  codify  the  Shade 
Tree  I>aws.    That  committee  was  appointed  and  has  prepared 
snch  a  bill  which  is  filed  with  the  General  Court  for  action 
by    the   incoming    Legislature.      These    changes    are    badly 
needed  and  your  representative  should  be  requested  to  favor 
the  bill. 

]V£W  WORK:    There  are  two  things  that  will  command 
the  energ\'  and  the  closest  attention  of  the  Association  for 
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1915, — the  Town  Forest  Contest  and  the  second  annual  Shade 
Tree  Planting  Contest.  The  rules  of  both  these  contests  are 
printed  elsewhere  in  this  report.  No  more  practical  work 
could  be  done  by  the  Association  than  the  actual  planting  of 
forest  and  shade  trees.  If  by  doing  some  of  this  work  onr- 
selves  we  can  encourage  others  to  do  it  also,  we  shall  have 
accomplished  the  purpose  for  which  we  are  organized. 

This  year's  contest  showed  that  for  every  tree  that  we 
planted,  the  public  planted  fifty-eight.  The  percentage  wiD 
be  much  higher  next  year,  and  our  members  should  see  to  it 
that  their  respective  towns  and  cities  enter  at  least  the  Shade 
Tree  Planting  Contest. 

As  to  the  Town  Forest  Contest  which  is  absolutely  new  and 
untried,  we  especially  desire  our  members  in  the  cities  and 
large  towns  to  help  bring  their  local  governments  to  investi- 
gate this  proposition.  The  establishment  of  a  Town  Forest  is 
an  investment  and  not  an  expenditure,  and  the  ease  with 
which  it  can  be  accomplished  under  the  Public  Domain  Act^ 
printed  in  this  report,  should  remove  all  objections  that  might 
be  brought  against  such  a  plan.  The  Association  in  191$ 
was  directly  responsible  for  the  enactment  of  this  legislation 
and  it  is  now  up  to  the  town  and  cities  to  take  advantage  of 
the  privileges  which  it  gives  them. 

Here  is  a  definite  proposition  for  our  Branch  Associations 
to  work  on,  and  we  are  ready  to  help  them  in  every  way  we 
can.  Massachusetts  has  a  chance  to  lead  the  country  in  this^ 
important  movement  and  it  should  do  so. 

Respectfully  submitted, 

HAREIS  A.  REYNOLDS, 

Secretary, 
4  Joy  Street,  Boston,  Mass. 
December  10,   1914. 
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ilthy  city  from  gaining  advantage  ov« 
,t  respect.  It  is  expected  that  the  t 
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property  in  town  causing  faiigher  taxes.    That  thing  is  happening: 
constantly  all  over  the  state. 

Another  vital  phase  of  this  mismanagement  of  our  wood- 
lands is  the  high  cost  of  living.  Today  it  costs  just  twice  as^ 
much  for  most  kinds  of  building  timber  as  it  did  sixteen  years- 
ago.  If  you  build  a  house  for  yourself  or  rent  one,  you  have 
to  pay  your  share  of  that  increase  in  cost  of  the  lumber  you 
put  into  it — hence,  your  living  expenses  are  higher.  The  reason 
for  this  increase  in  cost  is  the  fact  that  we,  in  Massachusetts, 
are  importing  about  87  per  cent,  of  our  timber  supply,  most  of 
which  could  and  should  be  raised  on  this  so-called  waste  land. 
Our  money  is  going  out  of  the  state  to  help  support  industries^ 
that  should  be  located  here.  We  know  of  actual  instances  where 
these  industries  have  left  our  towns  and  have  gone  to  other 
states.  We  pay  them  for  producing  our  lumber,  and  the  rail- 
roads for  hauling  it  to  us.  With  these  facts  as  a  background,. 
we  can  better  approach  the  subject  of  Town  Forests  for  Massa- 
chusetts. 

Since  we  have  no  Town  Forests  in  this  country  in  the  sense 
that  we  know  them  in  Europe,  whatever  we  say  about  such  for- 
ests here  must  be  theoretical  or  based  on  practice  abroad.  For 
loBtance,  we  do  not  know  just  how  much  timber  can  be  raised 
in  a  given  time  on  a  given  area,  although  our  foresters  have  takenr 
accurate  measurements  of  actual  stands  and  have  made  esti- 
mates of  what  can  be  expected  from  certain  species  under  aver- 
age conditions. 

The  State  Forestry  Department  took  measurements  on  a 
great  many  natural  and  planted  pine  stands  and  estimated  that 
for  average  conditions  white  pine  grown  as  a  crop  will  net  at 
the  end  of  fifty  years  a  profit  of  something  over  $5.00  per  acre* 
per  year.  This  profit  is  over  and  above  the  interest  charge  at 
3%  per  cent,  compounded  on  the  initial  and  maintenance  costs.. 
The  taxes,  however,  are  not  considered.  The  United  States  For- 
est Service  recently  published  a  bulletin  stating  that  "the  rais- 
ing of  white  pine  to  ages  of  from  thirty-five  to  seventy  years  Ir 
a  profitable  undertaking  at  four,  five,  six,  and  sometimes  ten 
per  cent,  compound  interest  on  the  investment."  At  theBe 
figures,  when  the  crop  was  harvested,  the  net  profit  would  show 
over  15.00  per  acre  per  year.  But  to  be  on  the  safe  side,  let  us- 
■ay  that  it  would  be  only  $3.00  per  acre.  Even  then,  the  net 
profit  from  your  2500  acres  would  be  $375,000  in  fifty  years. 
That  la  not  a  bad  investment  for  any  town  to  make.    The  tar 
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which  makes  the  surface  soil  more  productive  is  obtained  from 
deep  down  in  the  soil,  where  it  is  absorbed  by  the  rootlets  of 
the  tree.  The  tree  is  an  agency  for  bringing  plant  food  from 
the  deep  sub-soil  to  the  surface.  Your  forest  will  therefore  act 
iis  a  fertilizing  medium  to  your  land  making  it  more  valuable, 
for  other  crops.  If  the  time  ever  comes  when  this  land  must 
he  used  for  houselots,  it  will  certainly  sell  for  more  than  $5.00 
an  acre  and  the  town  will  get  the  benefit. 

The  value  of  a  forest  to  a  community  is  felt  in  many  ways 
which  cannot  be  estimated  in  dollars  and  cents.  A  large  forest 
makes  a  splendid  windbreak  for  a  town.  It  tones  down  the 
harshness  of  the  winter  storms.  It  cools  the  breezes  of  sum- 
mer, and  helps  to  purify  the  air  we  breathe.  It  enhances  the 
beauty  of  the  surroundings  which  today  is  no  small  item  when, 
-summer  residents  and  tourists  are  so  plentiful.  Millions  of 
dollars  are  brought  every  year  into  New  England  by  tourists 
from  other  parts  of  the  country.  Your  town  can  share  this 
-business  by  making  itself  more  attractive. 

A  large  town  forest  will  make  an  excellent  game  preserve. 
The  forests  of  the  old  world  are  used  for  this  purpose.  Bird 
-sanctuaries  can  be  established  on  these  areas  which  will  soon 
cause  our  forests  to  be  repopulated  with  warblers  that  will  help 
reduce  the  insect  pests.  The  value  of  none  of  these  things  can 
be  estimated  in  money  and  yet  everybody  will  concede  that  they 
have  a  real  value.  The  desolate  appearance  of  large  areas  in 
this  state  at  all  times  and  especially  in  winter  is  deplorable, 
and  the  only  solution  to  the  problem  seems  to  be  public  utiliza- 
tion which  can  best  be  done  by  planting  trees  for  profit. 

All  of  these  arguments  for  town  forests  while  theoretical, 
-so  far  as  this  country  is  concerned,  have  been  proved  practical 
in  the  Town  Forests  of  Europe.  Of  the  ten  principal  forests 
visited  by  the  speaker  in  Germany  and  Switzerland,  the  average 
net  profit  per  acre,  annually  was  $6.20.  The  forest  showing  the 
greatest  profit,  was  Forbach  in  Baden,  which  nets  $12.14  per  acre 
yearly  from  its  forest.  The  town  has  a  population  of  1900  and 
owns  a  forest  of  1482  acres.  The  citizens  have  no  taxes  to  pay 
and  nearly  $10,000  are  divided  yearly  among  275  of  its  families 
oldest  in  time  of  residence.  The  average  town  in  Massachusetts 
has  a  population  of  4100  and  2500  acres  of  waste  land  Just  about 
double  the  proportions  in  Forbach.  It  is  said  that  1500  villages 
in  Germany  have  their  own  forests,  which  pay  all  or  a  great  part 
'Of  the  taxes.   Nearly  all  the  European  countries  have  their  town 
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oear  the  markets  as  to  make  it  much  more  valuable  for  timber 
growing  than  the  lands  of  the  National  forests. 

The  60,000  young  white  pine  trees  to  be  planted  as  a  prize  by  this 
Association  on  fifty  acres  of  the  town  forest  of  the  municipality 
making  the  best  showing  in  the  establishment  of  a  town  forest 
this  coming  year  ought  to  be  some  incentive  for  action  by  many  of 
our  towns  and  cities.  We  hope  that  you  will  make  an  effort  to 
interest  your  respective  communities  in  this  movement. 


ATTENTION  OF  MEMBERS 


If  you  are  interested  in  books  pertaining  to  shade 
trees,  here  are  two  that  we  would  specially  recommend* 
They  may  save  you  considerable  money  and  your  trees 
St  well  if  the  advice  contained  in  them  is  followed. 
They  are  excellent  reference  books. 

SHADE  TREES  IN  TOWNS  AND  CITIES    (Solotarotf) 
PRAaiCAL  TREE  REPAIR    (Pcets) 

The  former  retails  at  $3.00,  the  latter  at  $2.00. 

By  a  special  arrangement,  the  Association  can  mail 
you  both  of  these  books  for  $3.50,  or  the  first  named 
for  $2.20  and  the  second  for  $  1 .40.  We  shall  be  glad  to 
tend  you  either  or  both.  If  you  take  both,  we  can  save 
youI$1.50  and  the  trouble  of  bujring  them  elsewhere. 
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as  town  forests*  but  have  not  touched  as  yet  on  the  most  vital 
point  which  is,  getting  the  consent  of  your  city  or  town  officials 
to  accept  the  idea.  This  will  be  the  hardest  part  of  the  whole 
proposition  and  to  facilitate  the  work  I  should  advise,  by  all 
means,  the  establishment  of  a  branch  of  the  Massachusetts  For* 
estry  Association  in  your  town.  Then  get  it  to  spread  informa- 
tion broadcast  among  your  voters  and  Influential  people.  If  you 
can  obtain  even  a  little  appropriation  or  a  small  area  of  land  to 
start  work  on,  it  will  do  admirably  as  an  entering  wedge.  With 
a  few  years'  practical  work  on  even  the  smallest  area,  it  becomes 
much  easier  to  convince  skeptics  of  the  practicability  of  the 
project. 

The  size  of  the  area  obtained  by  various  towns  and  cities 
will,  of  course,  vary  greatly  from  less  than  a  hundred  acres  to  a 
thousand  or  more.  The  ideal  area  would  be  nothing  less  than  a 
thousand  acres  but  as  I  have  said  before  a  much  smaller  one 
would  be  very  acceptable  for  a  start  and  should  not  be  scoffed  at. 
In  order  that  I  may  convey  to  you  in  as  practical  a  manner 
as  possible,  the  working  out  of  a  plan  of  management  for  a  town 
forest  I  am  going  to  create  a  theoretical  town  forest. 

Let  us  suppose  now  that  the  town  does  not  control  a  water- 
shed area  but  has  through  one  or  more  of  the  methods  previously 
presented,  acquired  an  area  of  one  square  mile  or  640  acres.  The 
land  is  an  isolated  block  situated  in  a  remote  section  of  the  town- 
ship but  connected  with  the  village  by  a  good  road,  thus  giving 
it  a  proper  outlet  for  its  products.  The  area  is  made  up  of  sev- 
eral old  farms,  containing  a  diversity  of  forest  types  and  open 
pasture  land. 

Our  first  requirement  is  to  become  thoroughly  familiar  with 
the  territory.  In  order  to  do  this,  we  must  first  of  all  have  the 
land  surveyed  and  the  boundaries  permanently  marked.  When  this 
is  done  a  topographic  map  should  be  prepared.  This  can  usually 
best  be  done,  especially  in  towns  by  a  civil  engineer  as  this  will 
obviate  the  necessity  of  the  town's  investing  in  expensive  sur- 
veying instruments  for  a  small  job. 

When  this  is  completed,  the  work  of  the  forester  commences. 
He  must  add  to  his  topographic  map,  a  complete  timber  map 
showing  the  character  of  timber  and  other  growths  on  the  land. 
While  he  Is  doing  this  work,  he  is  placed  in  a  position  to  become 
thoroughly  acquainted  with  his  area.  He  will  know  where  every 
brook,  swamp,  path,  road  or  trail  is  located  and  will  also  be 
pretty  well  posted  on  the  character  of  the  soil. 
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Wltb  the  timber  m&p  flniahed,  we  Snd  ttae  area  to  be  divided 
as  follows: 

Water    G  acra 

Open  pasture  and  meadow  land 100      " 

Bnisb,  swamp  and  waste  land 16B 

Sprout  hardwoods.  10-30  years'  growth lOO 

Mixed  hardwoods,  20-40  years'  growth 120 

Mixed  hardwoods,  40-60  years'  growth 50 

Pine  and  hardwoods.  40-60  years'  growth 60 

White  Pine,  SO-40  years  growth 10      " 

White  pine.  40-60  yeare'  growth 10 

Total  S40  acres 

The  next  thing  to  do  is  to  make  a  worlilng  plan  for  the 
foresL  To  do  thle,  we  must  in  addition  to  the  above  table  make 
an  estimate  of  the  amount  of  timber  of  each  type. 

After  consulting  yield  tables  and  working  out  the  time  at 
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our  carefully  planned  scheme.  When  the  original  survey  is 
made,  the  boundaries  should  be  carefully  marked  and  notations 
of  all  old  roads,  paths,  etc.,  made  on  the  plan.  One  of  the  first 
duties  thereafter  would  be  to  create  a  fire  line  completely  en- 
circling the  area,  or  at  least  >¥herever  the  chance  of  fire  spread- 
ing from  other  territory  is  even  slight.  Next,  all  old  roads 
and  paths  should  be  cleared  and  kept  cleaned,  more  paths  and 
trails  should  be  made,  and  gradually,  as  time  progresses,  cer- 
tain roads  improved,  so  as  to  make  all  parts  of  the  tract  easily 
accessible  even  for  heavy  wagons. 

The  more  the  tract  is  cut  up  by  paths,  roads  and  trails, 
the  better  is  Its  protection  from  total  destruction  by  fire.  If 
the  forest  is  divided  into  twenty  or  thirty  small  areas  bounded 
by  these  paths  and  roads,  the  chances  are  that  should  fire  start 
In  any  one,  it  could  be  confined  to  that  particular  area,  thereby 
saving  the  rest  of  the  forest.  In  this  way  the  fire  hazard  is 
reduced  twenty  or  thirty  times,  according  to  the  number  of 
divisions  maintained. 

A  portion  of  the  open  land  should  be  set  aside  for  a  small 
Dursery  in  which  to  keep  a  stock  for  refilling  such  gaps  as  may 
appear  in  the  plantations  from  time  to  time.  This  nursery 
should  be  stocked  principally  with  one  or  two-year-old  plants 
bought  from  some  large,  dependable  nursery,  as  this  is  much 
cheaper  than  trying  to  raise  them  from  seed  yourself.  A  few 
seeds  may  be  sown  for  experimental  purposes  or  for  exhibition. 
A  tool  house  and  workshop  should  be  erected,  and  a  care- 
taker should  reside  permanently  on  the  tract  if  possible.  This 
will  be  found  very  essential,  especially  if  the  idea  of  openinja; 
the  area  to  the  public  for  a  great  outdoor  recreation  park  Is 
carried  out  as  advocated  by  many  as  an  adjunct  to  the  town 
forest 

In  carrying  out  the  work  as  outlined  in  the  foregoing  plan, 
it  would  give  emplojrment  to  about  five  men  the  year  round,  and 
To  from  five  to  ten  men  all  winter. 

The  permanent  employment  of  a  number  of  men  summer  and 
winter  would  obviate  the  necessity  of  maintaining  a  fire  patrol 
during  the  summer.  Emergency  stations  should,  however,  be 
established  at  advantageous  points  throughout  the  territory,  and 
during  the  dangerous  season  one  man  should  be  delegated  to  go 
to  »ome  point  of  vantage  several  times  a  day,  and  look  for  signs 
of  f!re.  A  telephone  should  be  installed,  and  arrangements  made 
to  keep  In  close  touch  with  the  state  fire  lookout  stations. 
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BY  ALLEN  CHAMBERLAIN 

IK  proRreBs  has  been  made  dur 
itjlialinient  oE  the  White  Mountai 
the  government  owned  but  100 
It  lias  posBesalon  of  220.000  ac 
I'ontemplateH  about  60U,000  a< 
Ins.  and  about  aa  much  more  li 
orth.  and  lying  both  In  Maine  a 

lost  ot  the  acqulsltlona  have  beei 
land.  A  great  deal  of  this  bear 
h  there  are  areas  on  which  the 
lere  are  some  tracts  that  have 

ble  disappointment  has  been  felt 
e.  Forest  Reservation  Commissic 
;ln  forests  In  the  mountains,  n 

steep  slopes.  This  year,  howi 
jf  such  timber  have  been  bought 
lurchase  of  cut-over  land,  and  it 

(.'omniisslon  will  hereafter  be 
timbered  slopes  before  they  are 
inal  Forests,  both  In  New  Ham 
alachian  mountains,  were  autho 
c  purpose  of  protecting  the  flow 
fokIoub.  liefore  any  lands  wen 
:ins  the  law  required  that  the  1 

should  determine  delinilely  tha 
lal  importance  to  the  streams, 
reful  studies  were  conducted  on 
the  other  denuded,  and  it  was 
'  Survey,  that  "the  forest  cover  i 
ureable  deiiree.  steady  and  regi 


PINE  BUSTER  RUST 

By  H.  T.  Femald.  State  Nunery  Inspector 

The  present  condition  of  Massachusetts  as  regards  the  Pine 
Blister  Rust  may  fairly  be  considered  encouraging.  The  disease 
has  apparently  now  been  eliminated  from  all  stock  in  the  nur- 
series of  the  state,  though  careful  inspection  of  pines  at  all 
these  places  will  be  continued  each  spring.  No  five-leaved  pines 
are  now  allowed  to  enter  this  state  from  abroad,  and  the  only 
element  of  danger  remaining,  is  from  pines  mowing  on  different 
estates,  planted  there  before  the  disease  was  known.  Every 
such  planting  is  being  carefully  inspected  each  spring,  and  all 
diseased  trees  found  are  pointed  out  to  their  owners  for  removal. 
The  owners  with  perhaps  one  or  two  exceptions  are  actively  co- 
operating in  the  work.  Currants  and  gooseberries  within  500 
yards  of  infected  pines  are  removed,  and  it  is  now  only  a  ques- 
tion of  keeping  these  two  kinds  of  plants  apart  until  all  the 
diseased  pines  shall  have  been  found  as  the  infection  becomes 
evident,  and  of  destroying  them.  It  now  seems  that  the  dis- 
ease should  be  completely  stamped  out  within  five  years,  and 
probably  sooner,  unless  plantings  of  infected  pines  of  which  no 
Information  has  been  received  are  Involved,  and  every  effort 
has  been  made  to  locate  all  plantings  in  the  state  since  1900, 
trace  the  source  from  which  the  trees  came  and  examine  all 
of  dangerous  or  even  doubtful  origin. 

This  disease  ultimately  kills  every  tree  it  attacks,  but  may 
be  present  for  several  years  before  it  shows  externally.  When 
ft  breaks  through  to  the  outside  it  produces  spores  which  cannot 
start  the  disease  on  another  pine,  but  can  do  so  on  currants  or 
gooseberries.  Here  it  attacks  the  leaves,  and  in  the  fall  produces 
spores  which  can  infect  the  pines.  Accordingly,  pines,  and  cur- 
rants and  gooseberries  must  be  kept  away  from  each  other. 


The  members  of  this  Association  can  do  a  great  deal  to  help 
stamp  out  this  disease  by  reporting  either  to  this  office,  or  to 
the  State  Nursery  Inspector  at  Amherst,  all  plantations  of  white 
pine  that  have  been  made,  either  by  themselves  or  other  parties 
witbin  the  past  ten  years.  We  should  make  every  effort  pos- 
sible to  destroy  all  plants  affected  with  this  disease  before  It 
Kains  a  real  foothold  in  this  state.  Because  of  the  fact  that 
vbite  pine  is  our  principal  commercial  tree,  this  disease  is  one 
of   the  greatest  menaces   with   which   the   state   is   confronted. 
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AN  ACT  RELATIVE  TO  PUBLIC  DOMAIN. 
(Acts  of  1913.    Chapter  564.) 

Be  it  enacted,  etc.,  as  follows: 

Section  1.    Section  twenty-three  of  chapter  twenty-eight  of 
the  Revised  Laws  is  hereby  amended  by  striking  out  the  word 
"a,"  before  the  word  "town,"  in  the  second  line,  and  inserting  in 
pJace  thereof  the   words: — an   annual, — by   inserting    after   the 
word  "therefore,"  in  the  eighth  line,  the  words: — but  the  indebt- 
edness so  incurred  shall  be  limited  to  an  amount  not  exceeding 
one-half  of  one  per  cent,  of  the  last  preceding  assessed  valuation 
of  the  city  or  town, — and  by  striking  out  the  words  "common- 
wealth for  the  benefit  of  the,"  in  the  eleventh  line, — so  as   to 
read  as  follows: — Section  23.     A  town,  by  a  vote  of  two-thirds 
of  the  legal  voters  present  and  voting  at  an  annual  town  meet- 
ing, or  a  city  in  which  the  city  council  consists  of  two  branches, 
by  a  vote  of  two-thirds  of  the  members  of  each     branch,  and  a 
city  in  which  there  is  a  single  legislative  board,  by  a  vote  of 
two-thirds  of  the  members  thereof,  present  and  voting  thereon, 
may  take  or  purchase  land  within  their  limits,  which  shall  be 
a  public  domain,  and  may  appropriate  money  and  accept  gifts 
of  money  and  land  therefore;  but  the  indebtedness  so  incurred 
shall  be  limited  to  an  amount  not  exceeding  one-half  of  one  per 
cent,  of  the  last  preceding  assessed  valuation  of  the  city  or  town. 
Such  public  domain   shall  be  devoted  to  the  culture  of  forest 
trees,  or  to  the  preservation  of  the  water  supply  of  such  city 
or  town  and  the  title  thereto  shall  vest  in  the  city  or  town  in 
which  it  lies. 

Section  2.  Said  chapter  twenty-eight  Is  hereby  further 
amended  by  striking  out  section  twenty-five  and  inserting  in 
place  thereof  the  following: — Section  25.  The  city  or  town 
forester  in  each  city  or  town,  with  one  or  more  keepers  appointed 
by  him,  shall  have  the  management  and  charge  of  all  such  public 
domain  in  that  city  or  town,  and  within  such  public  domain 
shall  have  the  power  of  constables  and  police  officers  in  towns. 
But  a  town  by  a  vote  of  two-thirds  of  the  lc7ii  voters  pre«c;nt 
and  voting  at  an  annual  town  meeting,  or  a  city  in  which  the 
city  council  consists  of  two  branches,  by  a  vote  of  two-thirds  of 
the  members  of  each  branch,  and  a  city  in  which  there  is  a  single 
legislative  board,  by  a  vote  of  tw^o-thirds  of  the  members  thereof 
present   and    voting  thereon,  may  place  all   such  public  domain 
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AN  ACT  TO  ESTABLISH  A  STATE  FOREST  COMMISSION 

bonds  or  notes  shall  bear  Interest  at  a  rate  not  exceeding  four 
and  one-half  per  cent,  per  annum,  payable  semi-annually;  and 
shall  be  signed  by  the  treasurer  and  countersigned  by  the  mayor 
of  the  city  or,  in  the  case  of  a  town,  shall  be  signed  by  the  treas- 
urer and  countersigned  by  the  selectmen.  The  city,  by  its  mayor 
and  treasurer,  and  the  town,  by  its  selectmen  and  treasurer, 
may  sell  such  bonds  or  notes  at  public  or  private  sale,  upon 
such  terms  and  conditions  as  they  may  deem  proper,  but  the 
bonds  or  notes  shall  not  be  sold  for  less  than  their  par  value;  and 
the  proceeds  shall  be  used  only  for  the  purposes  herein  specified. 

Section  6.  The  city  or  town  shall  at  the  time  of  authorizing 
said  loan,  or  loans,  provide  for  the  payment  thereof  in  accordance 
with  the  foregoing  provisions  of  this  act;  and  when  a  vote  to 
that  effect  bias  been  passed  by  the  city  council,  or  at  any  annual 
town  meeting,  a  sum  which  will  be  sufiticient  to  pay  the  interest 
as  it  accrues  on  the  bonds  or  notes  issued  as  aforesaid  by  the 
city  or  town,  and  to  make  such  payments  on  the  principal  as 
may  be  required  under  the  provisions  of  this  act,  shall,  without 
further  vote,  be  assessed  by  the  assessors  of  the  city  or  town 
annually  thereafter,  in  the  same  manner  in  which  other  taxes 
are  assessed,  until  the  debt  incurred  by  said  loan,  or  loans,  is 
extinguished. 

Section  7.  This  act  shall  take  effect  upon  its  passage, 
(ipproued  April  26,  191S. 


AN  ACT   TO   ESTABLISH   A    STATE   FOREST   COMMISSION 
AND  TO  PROVIDE  FOR  THE  PURCHASE  OF 
LANDS  FOR  STATE  FORESTS. 

(Acts  of  1914.    Chapter  720.) 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  There  is  hereby  established  a  state  forest  com- 
mission, to  be  composed  of  three  persons,  one  of  whom  shall  be 
the  state  forester  and  two  other  members  who  shall  be  ap- 
pointed by  the  governor,  with  th«  advice  and  consent  of  the 
council,  and  who  shall  serve  without  compensation.  The  term 
of  office  of  the  appointive  members  of  the  commission  shall  be 
lix  years,  except  that  when  first  appointed  one  of  the  members 
shall  be  appointed  for  six  years  and  one  for  three  years.  There- 
After  one  member  shall  be  appointed  every  third  year. 


AN  ACT  REILATIVB  TO  THE  DISPOSAL.  OF  SLASH 

Ave  hundred  dollars  annually  for  its  necessary  expenses  Incurred 
in  carrying  out  the  provisions  of  this  act. 

Section  7.    This    act    shall    take    effect    upon    its    passage. 
[Approved  June  20,  1914 

AN  ACT    RELATIVE    TO    THE    DISPOSAL    OP    SLASH    OR 
BRUSH  FOLLOWING  WOOD  OR  LUMBER  OPERATIONS. 

(Acts  of  1914.     Chapter   101.) 

Be  it  enacted,  etc.,  as  foilotoa: 

Section  1.  Every  owner,  tenant  or  occupant  of  land,  and 
every  owner  of  stumpage,  who  cuts  or  permits  the  cutting  of 
wood  or  timber  on  woodland  owned  or  occupied  by  him  or  on 
which  he  has  acquired  stumpage  by  purchase  or  otherwise,  and 
which  borders  upon  the  woodland  of  another  or  upon  a  high- 
way or  railroad  location,  shall  clear  the  land  of  the  slash  and 
brush  wood  then  and  there  resulting  ftom  such  cutting  for 
such  distance,  not  exceeding  forty  feet,  from  the  woodland  of 
SQch  other  person,  highway  or  railroad  location  as  the  local 
forest  warden  shall  determine,  and  within  such  time  and  in 
BQch  manner  as  he  shall  determine. 

Section  2.  Any  person  who  cuts  or  causes  to  be  cut  trees 
or  bushes  or  undergrowth  within  the  limits  of  any  highway  or 
public  road  shall  dispose  of  the  slash  and  brush  wood  then  and 
there  resulting  from  such  cutting  within  such  time  and  in  such 
manner  aa  the  forest  warden  of  the  city  or  town  wherein  such 
cutting  is  done  shall  determine. 

Sectlcm  8.  Whoever  neglects  to  comply  with  the  directions 
of  the  forest  warden  with  regard  to  the  disposal  of  slash  and 
brush,  as  provided  in  sections  one  and  two  of  this  act  may  be 
punished  by  a  fine  of  not  less  than  five  dollaxs  nor  more  than 
fifty  dollars. 

Section  4.  This  act  shall  take  effect  on  the  first  day  of 
January  in  the  year  nineteen « hundred  and  fifteen.  [Approved 
February  25.  19U. 

REVISED  SHADE  TREE  LAWS. 

The  Association  Is  presenting  but  one  bill  to  the  legislature 
this  year  which  comprises  the  codification  and  the  amendment 
of  the  shade  tree  laws.  We  have  found  that  there  are  many 
ronflicts  in  the  shade  tree  laws  as  they  stand  at  present,  and 

51 


] 


Co«»»' 


BIBLIOGRAPHY 

FOREIGN  AND  TERRITORIAL: 

Canada  (General),  Hawaii,  Labrador,  Nova  Scotia,  Ottawa, 
Ontario,  Quebec. 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE: 
U.  S.  Year  Book  1899-1902  incl. 
U.  S.  Deep  Waterways  Association  Report  1896. 

U.  S.  Geological  Survey  Annual  Reports. 

(a)  Irrigation, 

(b)  Hydrography,  1889-1900  incl. 

(c)  Forest  Reserves, 

National  Conservation  Commission  Reports,  MI-III. 
Report  of  the  Fifth  National  Conservation  Congress. 
Special  Governmental  and  Experimental  Station  Reports  on 
Injurious  Insects. 

OTHER  BOOKS  PERTAINING  TO  FORESTRY : 
Lumbering: 

American  Lumber  Industry 

National  Lumber  Manufacturers'  Association 

National  Problems  Affecting  the  Lumber  Industry. . 

National  Lumber  Manufacturers'  Association 


Cambridge  Biological  Series— Vol.  Ill H.  Marshall  Ward 

Future  Forest  Trees T.  Fisher  Unwin 

Forest  Trees  and  Forest  Scenery G.  Frederick  Schwarz 

Handbook  of  the  Trees  of  the  Northern  States  and 

Canada Romeyn  Beck  Hough 

Manual  of  the  Trees  of  North  America 

Charles  Sprague  Sargent 

Practical  Tree  Repair Elbert  Peets 

Shade  Trees  in  Towns  and  Cities William  Solotaroff 

Longleaf  Pine  in  Virgin  Forest G.  Frederick  Schwarz 

Studies  of  Trees  in  Winter Annie  Oakes  Huntington 

The  Timber  Pines Mohr  and  Roth 

The  White  Pine Spalding  and  Fernow 

The  Tree  Book Julia  E.  Rogers 

Trees  and  Shrubs  of  Massachusetts George  B.  Emerson 

Trees  of  New  England Dame  and  Brooks 

53 


CHARTER 


Comwwvealtb  of  in«i$«<ftMien$ 

It  M  kMM  that  whereas  James  H.  Bowditch,  D.  Bulkslt 
HoAB,  Allen  Chambeblain,  Joseph  S.  Nowell,  Walter  C.  Wright, 
MTB05  S.  Dttdlet,  Wasben  H.  Manning,  Fbedeeick  L.  Olmsted, 
Jb.,  and  Jacob  U.  Piebce  have  associated  themselves  with  the  In- 
tention of  forming  a  corporation  under  the  name  of  the 

Massachusetts  Forestbt  Association 

for  the  purpose  of  introducing  judicious  methods  In  dealing  with 
forests  and  woodlands,  arousing  and  educating  a  public  Interest 
in  this  subject;  promoting  the  afforestation  of  unproductive 
lands;  encouraging  the  planting  and  care  of  shade  trees,  and 
establishing  and  maintaining  a  place  for  reading-rooms,  library, 
and  social  meetings,  and  have  complied  with  the  provisions  of 
the  statutes  of  this  Commonwealth  In  such  case  made  and  pro- 
vided, as  ai^>ears  from  the  certificate  of  the  proper  officers  of 
said  corporation,  duly  approved  by  the  Commissioner  of  Corpor- 
ations, and  recorded  in  this  office: 


^  fbtfCf^rt,  I.  WiLUAM  M.  OuN,  Secretary  of  the  Common- 
wealth of  Massachusetts,  do  hereby  certify  that  said  James  H. 
Bowditch,  D.  Blakelkt  Hoab,  Allen  Chamberlain,  Joseph  8. 
NowKLL,  Walter  C.  Wright,  Mtron  S.  Dudley,  Warren  H.  Man- 
ning, Fbedeeick  L.  Olmsted,  Jr.,  and  Jacob  U.  Pierce,  their  asso- 
ciates and  successors,  are  legally  organized  and  established  as, 
and  are  hereby  made  an  ezlstiiig  corporation  under  the  name  of 
the  HASSACHUSBTTS  FORESTRY  ASSOCIATION,  with  the 
powers,  rights,  and  privileges,  and  subject  to  the  limitations, 
duties  and  restriction  which  by  law  appertain  thereto. 


6£AI/  OF 

THS 
COMMON- 
WEAI/TH 


Witness  my  official  signature  hereunto  sub- 
scribed, and  the  seal  of  the  Commonu>ealth  of 
Massachusetts^  hereunto  affixed,  this  third  dap 
of  June  in  the  year  of  our  Lord  one  thousand 
eight  hundred  and  ninety-eight. 

Wm.  M.  Oun, 

Secretary  of  the  Commonwealth. 
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BY-LAWS 
Article  IV. — Officebs. 

The  officers  of  this  Association  shall  be  elected  by  ballot  at 
the  annual  meeting  of  the  Association  and  shall  be:  a  President, 
who  shall  be  elected  each  year  and  who  shall  be  ex  officio  a 
member  of  the  Executive  Committee;  a  Vice-President  from  each 
county  in  the  Commonwealth  except  the  counties  of  Barnstable, 
Nantucket,  and  Dukes,  and  one  Vice-President  from  one  of  those 
counties,  to  represent  all  three,  who  shall  be  elected  each  year; 
a  Treasurer  who  shall  be  elected  each  year  and  who  shall  be  ex  of- 
ficio a  member  of  the  Executive  Committee;  a  Secretary  who 
shall  be  elected  each  year  and  shall  be  ex  officio  a  member  of 
the  Eixecutive  Committee;  six  members  of  the  Executive  Com- 
mittee of  whom  two  shall  be  elected  each  year  for  a  term  of 
three  years;  three  Trustees  of  the  Permanent  Fund  of  whom  one 
shall  be  elected  each  year  for  a  term  of  three  years;  and  Two 
Auditors  of  whom  one  shall  be  elected  each  year  for  a  term  of 
two  years. 

The  offices  of  Secretary  and  Treasurer  may  be  held  by  one 
person.    All  officers  shall  be  eligible  for  re-election. 

Article  V. — President. 

The  President  shall  preside  at  all  meetings  of  the  Associa- 
tion; in  his  absence,  the  Vice-President  for  the  county  in  which 
the  meeting  is  held,  or  the  Chairman  of  the  Executive  Com- 
mittee. In  the  absence  of  the  officers  named  a  president  pro  tem- 
pore shall  be  elected  by  the  meeting. 

Article  VI. — Treasurer. 

The  Treasurer  shall  collect  all  dues,  shall  attend  to  all  dis- 
bursements, shall  keep  the  accounts  of  the  Association  and  shall 
report,  if  requested,  at  any  meeting  of  the  Executive  Committee, 
the  balance  of  moneys  on  hand  and  the  outstanding  obligations 
of  the  Association,  as  far  as  practicable ;  and  shall  in  the  call  for 
the  annual  meeting  report  in  print  the  receipts  and  disburse- 
ments of  the  previous  fiscal  year,  which  fiscal  year  shall  end  on 
the  thirty-first  day  of  October.  His  book  of  accounts  shall  at  all 
times  be  open  to  the  inspection  of  any  member  of  the  Executive 
C<Hnmittee  or  Auditors.  His  accounts  shall  be  audited  by  the 
Auditors  at  least  once  in  each  fiscal  year.  He  may  be  allowed 
a  reasonable  sum  for  clerical  assistance. 
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FITCHBURG'S  TOWN  FOREST 

ThJs  is  said  to  be  the  first  legally  eRtablished  town  forest  in  the  United 

States.     Wliito  pine  about  torty  year^  old 
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WHY    MASSACHUSETTS    NEEDS    TOWN    FORESTS 

Some  Facts  to  Be  Faced 

1.  Of  the  forty-eight  States,  thirty-three  consume  vastly 
more  than  they  produce,  and  Massachusetts  is  one  of  them. 
About  five-sixths  of  the  original  timber  in  this  country  is  gone, 
and  according  to  the  best  available  information  the  supply  will 
be  exhausted  in  fifty  years.  One  hundred  years  ago  we  had 
10,000,000  people  and  over  6000  billion  board  feet  of  timber. 
Today  we  are  starting  on  another  century  with  over  ten  times 
as  many  people  and  less  than  one-third  as  much  timber. 

Our  Vanishing  Timber  Supply 
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POPULATION  CURVE  MADE  FROM  U.S.  CENSUS  REPORTS 

Timber  Supply  and  Forest  Fire  Data  from  the  Capper  Report  Compiled 

by  the  U.S.  Forest  Service,  and  other  Sources 

2.  Massachusetts  now  imports  about  eighty  per  cent  of  the 
wood  it  uses,  while  within  the  memory  of  men  still  living  she  was 
one  of  the  large  timber  exporting  States.  In  other  words,  the 
lumber  used  in  four  out  of  every  five  houses  we  build  today  comes 
from  other  States,  mainly  from  the  South  and  the  Pacific  Coast, 
and  the  high  cost  of  lumber  is  reflected  in  higher  rents. 

3.  Foresters  and  lumbermen  are  agreed  that  within  twenty 
jj-ears  the  bulk  of  our  lumber  wull  have  to  be  brought  from  the 
Pacific  Coast,  and  the  cost  for  transportation  alone  from  there  is 
more  than  it  would  cost  to  grow  the  timber  here  at  home. 

4.  Why  should  we  pay  the  people  of  Oregon  or  Washington 
to  cut  and  saw  our  lumber  and  then  pay  the  railroads  or  steam- 
ship owners  to  haul  it  to  us,  when  we  have  over  1,000,000  acres 
right  here  in  Massachusetts  which  will  grow  much  of  the  timber 

WP   MPaH   if  if   ie  fic»+    ic\   wrm-L-O 


5.  So  far  as  we  are  concerned  a  fifth  of  this  State  might  just 
as  well  be  a  desert  as  in  its  present  condition.  It  yields  about 
ten  cents  an  acre  on  the  average  yearly  in  taxes,  and  nothing 
for  the  owner.  It  costs  more  to  protect  it  than  the  income  from 
it  in  taxes.  Planted  to  trees  of  commercial  species,  and  managed 
on  forestry  principles,  this  land  will  yield  about  $5.00  per  acre 
per  year  (not  realized  of  course  until  the  crop  is  harvested  or 
the  land  sold)  besides  creating  an  industry  when  the  first  crop  is 
produced,  which  will  furnish  permanent  work  for  20,000  men. 

6.  Forest  fires  are  sweeping  over  10,000,000  acres — an  area 
twice  the  size  of  Massachusetts — annually,  in  this  country, 
causing  a  loss  of  over  820,000,000  in  standing  timber  and  as 
much  more  in  soil,  humus  and  young  growth. 

7.  Imported  and  native  insects  and  fungi  are  also  destroying 
millions  of  dollars  in  timber  annually,  and  at  the  same  time 
increasing  the  risk  and  cost  of  producing  timber. 

8.  It  requires  from  fifty  to  one  hundred  years  to  grow  a  crop 
of  timber — depending  on  the  species — and  for  that  reason  re- 
forestation is  not  an  attractive  investment  to  the  average  in- 
dividual. He  must  not  only  run  the  risk  of  losing  his  initial 
investment,  interest  and  taxes,  from  fire,  insects,  disease  or  other 
causes,  but  he  can  hardly  hope  to  reap  the  profits  unless  he  can 
realize  on  the  sale  of  the  land  and  the  growing  crop. 

9.  As  a  nation  we  are  facing  our  first  serious  problem,  created 
by  the  shortage  of  a  natural  resource,  and  it  must  be  solved  and 
solved  comparatively  quickly  if  our  children  and  grandchildren 
are  to  enjoy  the  conveniences  and  comforts  which  we  have 
derived  from  an  abundant  supply  of  timber.  A  bountiful  tim- 
ber supply  has  been  one  of  the  most  important  factors  in  our 
wonderful  industrial  development.  WE  HAVE  REAPED 
WHERE  WE  DID  NOT  SOW.  But,  we  have  reached  the 
turning  point,  and  must  now  follow  the  course  of  older  nations 
who  have  been  forced  to  grow  their  timber  instead  of  finding 
it  ready  to  cut,  as  we  have  done  for  the  past  three  hundred 
years. 

10.  All  countries  faced  with  a  timber  shortage  in  the  past  have 
found  that  the  production  of  the  forests  is  a  function  of  govern- 
ment. It  is  a  public  duty  to  supply  a  public  need  which  cannot 
be  supplied  by  private  initiative.  Timber  must  be  had  to  supply 
our  industries  Therefore,  if  it  is  not  produced  by  the  individual, 
it  must  be  produced  by  the  public,  even  at  a  financial  loss  on 
the  production  operations.  Our  wood  supply  in  the  future  must 
come  largely  from  National,  State,  County  and  Municipal 
Forests.  In  Massachusetts  the  town  is  the  political  unit  which 
must  play  the  most  important  role  in  the  production  of  our  future 
timber  suppl}". 


TOWN  FORESTS  IN  EUROPE 

The  idea  of  towns  owoing  commercial  forests  is  not  new. 
Some  such  forests  in  Europe  are  several  hundred  years  old,  and 
the  best  proof  of  their  success  is  the  fact  that  the  cities  and 
towns  are  still  buying  more  forest  lands  for  that  purpose.  Cities 
and  towns  in  practically  every  country  of  Europe  own  town 
forests. 

That  these  forests  are  profitable  to  the  towns  can  best  be 
Bhown  by  a  few  examples.  The  average  annual  net  profit  per 
acre  for  ten  of  such  forests  visited  by  the  writer  before  the  war 
in  Switzerland  and  Germany  was  $6.20.  In  practically  every 
case  the  land  was  too  steep  or  otherwise  unfit  for  agriculture, 
except  for  small  patches  within  the  forests  that  were  tilled  by  the 
peasants. 

The  town  forest  of  Forbach  in  the  Black  Forest  region  is  one 
of  the  best  examples,  with  an  annual  net  profit  of  $12.14  per 
acre.  The  forest  covers  an  area  of  1482  acres  and  the  population 
of  the  town  was  1900  at  that  time,  which  was  in  1913.  In  many 
places  certain  citizens  whose  ancestors  helped  to  establish  the 
forest  received  each  year  a  part  of  the  profits,  and  in  other  places 
they  received  free  firewood.  A  number  of  citizens  in  Forbach 
received  $36.00  each,  annually,  from  the  profits  obtained  from 
the  town  forest.  The  people  of  many  of  the  small  villages  which 
own  large  forests  had  no  taxes  to  pay.  IMAGINE  BEING 
HANDED  A  CHECK  INSTEAD  OF  A  TAX  BILL! 


TOWN  FOREST  OP  BADEN-BADEN  IN  THE  BLACK  rOREST 
SHOWING  METHOD  OF  TAKING  OUT  THE  TIMBER 


The  city  of  Zurich,  Switzerland,  has  a  very  famous  forest, 
known  as  the  Sihlwald.  The  topography  is  mountainous,  and 
the  forest  is  very  expensive  to  maintain,  but  even  with  the  es- 
tablishment of  old-age  pensions,  accident  and  sickness  insurance 
for  employees,  the  forest  still  nets  from  $6.00  to  $7.20  an  acre 
yearly.  It  is  one  of  the  most  highly  developed  forests  in  Europe, 
being  about  1000  years  old,  and  the  cutting  rotation  for  all 
species  is  110  years.  The  forest  gives  permanent  employment  to 
one  man  for  every  thirty-three  acres  and  many  temporary  em- 
ployees are  added  to  the  force  in  winter  and  during  seasons  of 
unemployment. 

It  is  interesting  to  note  that  the  prices  paid  for  bare  land  for 
town  forests  ranged  from  $50.00  to  $80.00  per  acre,  and  where 
the  land  contained  forest  growth  the  price  varied  from  $120.00 
to  $240.00  per  acre.  It  is  evident  that  those  cities  and  towns 
receive  more  benefits  from  their  town  forests  than  the  money 
profits.  In  the  small  outlying  places  wood-using  industries  are 
located  which  are  dependent  upon  the  products  of  the  forests. 
The  small  farmers  practise  intensive  farming  on  their  patches  of 
land  in  the  summer  and  go  into  the  town  forest  as  laborers  in  the 
winter.  All  the  old-established  forests  are  on  a  sustained  yield 
basis  so  that  they  know  just  how  much  timber  they  can  cut 
yearly  for  an  indefinite  period.  This  fact  tends  to  stabilize  the 
small  industries,  which  can  always  count  on  a  steady  and  per- 
manent supply  of  raw  material. 

While  we  cannot  make  comparisons  between  this  country  and 
Europe  generally,  because  of  different  standards  of  labor  and  of 
living,  it  would  seem  that  if  the  cities  and  towns  of  the  European 
countries  can  afford  to  pay  $80.00  per  acre  for  bare  land  for  town 
forests,  we  would  not  be  making  a  mistake  here  to  buy  lands  for 
a  similar  purpose  at  $5.00  an  acre,  the  amount  at  which  much  of 
our  idle  land  is  assessed. 

The  town  forest  of  Europe  really  fills  the  place  of  our  wild 
.  parks  in  this  countrj\  But,  the  difference  lies  in  the  fact  that 
they  practise  forestry  on  such  lands  and  make  them  pay  for 
their  maintenance  besides  returning  a  money  profit.  With  us 
such  areas  have  to  be  supported  by  taxation.  The  people  go  into 
the  town  forests  by  the  hundreds  on  Sundays  and  holidays. 
Small  inns  are  established  in  the  beauty  spots  where  their  favor- 
ite refreshments  are  to  be  had  in  abundance.  Game,  especially 
deer,  is  plentiful.  .  The  hunting  seasons  are  very  short  and  the 
licenses  expensive.    Bird  sanctuaries  are  maintained. 

The  town  forest  is  free  from  local  politics.  Usually  the  State 
appoints  the  forester,  whose  decisions  as  to  methods  of  manage- 
ment are  final.  He  is  paid  by  the  town  and  is  one  of  the  leading 
citizens.  The  town  forest  is  one  of  the  most  popular  local  insti- 
tutions in  Europe. 


TOWN  FORESTS  AT  HOME 

Fitchbui^  holds  the  unchallenged  distinction,  go  far  as  we 
know,  of  having  established  under  a  State  law  the  first  town 
forest  in  the  United  States.  It  is  composed  of  four  parcels,  the 
smallest  being  ten  acres  in  area,  the  largest  forty-seven  acres. 
The  aggregate  area  is  ooe  hundred  and  nine  acres.  This  forest 
was  created  on  December  29,  1914. 

About  half  of  the  land  is  covered  with  natural  growth,  both 
hardwood  and  pine.  The  natural  growth  pine  is  approaching 
maturitj'  as  the  picture  on  the  front  cover  shows.  The  remainder 
of  the  area  is  being  planted  to  pines  and  the  whole  tract  is  being 
handled  in  an  efficient  manner  by  the  city  forester. 

One  thing  to  note  about  the  Fitehburg  forest  is  that  it  is  not 
all  in  one  tract,  which  shows  that  very  small  areas  can  be  ob- 
tained for  this  purpose  and  still  be  profitably  managed.  In  fact, 
a  distribution  of  the  areas  reduces  the  fire  risk. 

The  town  of  Walpole  is  the  second  place  in  the  Commonwealth 
to  secure  a  town  forest.  It  was  very  fortunate  in  having  a  public- 
spirited  citizen  who  presented  it  with  one  hundred  and  fifty  acres 
of  land  near  the  official  center  of  the  town.  Forty  acres  were 
planted  in  one  year.  The  school  children  planted  the  first  acre  on 
Arbor  Day,  1916,  and  the  pines  planted  by  them  are  shown  in 
the  foreground  of  the  picture  below.  The  forest  has  also  been 
made  a  bird  preserve.  Fire  prevention  has  been  an  important 
feature  of  the  work  already  done  and  with  the  construction  of 
roads  and  other  facilities  it  is  destined  to  be  one  of  the  finest 
recreation  areas  in  the  State.  The  splendid  example  set  by 
Walpole  should  be  an  inspiration  to  other  towns. 


Brookline  has  a  watershed  of  three  hundred  and  fifty  acres, 
which  is  known  as  its  town  forest.    The  town  has  planted  several 
thousand  pines  and  the  area  will  some  day  be  covered  with  a  valu- 
able forest.     There  is  no  reason  why  the  watersheds  of  cities  and 
towns  should  not  be  producing  commercial  forests  which,  when 
mature,  can  be  cut  conservatively  without  contamination  to  the 
water  supply  or  injury  to  the  forest  floor.     One  purpose  of  the 
Town  Forest  Act  is  to  en- 
courage such   treatment  of 
the  watersheds  of  cities  and 
towns,    and   in    fact    many 
places  are   already   making 
progress  in   covering   those 
areas  with  growth  of  com- 
mercial value. 

Petersham,  like  many  other 
towns,  owned  a  Poor  Farm. 
It  contained  about  two  hun- 
dred acres  and  most  of  it 
was  covered  with  forests  in 

Second  growth  white  pine  about  fifty  yeftrs        varioUS    Stages    of     develop- 
idd  in  tbe  Petersham  Tonm  Forest.  This  laud  ..in  j.         , 

was  famed  juMbefOTe  the  civu  War.  ™ent.    Some  twenty  years 

ago  the  almshouse  was 
closed,  but  the  farm  still  remained  town  property.  Little  atten- 
tion was  given  to  it  until  some  one  proposed  that  the  farm  be 
sold.  Then  a  committee  was  appointed  and  instructed  to  in- 
vestigate the  matter. 

That  committee  found  the  greater  part  of  the  farm  covered 
with  splendid  stands  of  white  pine,  some  of  it  merchantable,  and 
that  an  increment  of  not  less  than  seventy-five  thousand  board 
feet  was  accruing  each  year.  The  committee  therefore  recom- 
•  mended  that  the  property  be  held  as  a  town  forest  and  that  a 
sale  of  timber  be  made  immediately.  The  town  meeting  voted  to 
instruct  the  selectmen  to  carry  out  the  recommendations  of  the 
committee's  report.  Accordingly,  an  area  of  about  thirteen 
acres  was  marked  off  and  the  timber  sold  at  auction  for  $5200,  or 
$400  an  acre.  "While  this  sum  is  at  least  a  third  of  what  the 
whole  property  might  bring  today,  it  is  hardly  a  tenth  of  the 
total  returns  which  may  be  got  from  the  forest  during  the  next 
forty  years"  in  the  judgment  of  Director  Richard  T.  Fisher  of 
the  Harvard  Forest  and  a  member  of  the  committee. 

THERE  ARE  NINETY  OTHER  TOWNS  IN  MASSA- 
CHUSETTS WHICH  OWN  POOR  FARMS,  EACH  CON- 
TAINING OVER  TWENTY-FIVE  ACRES  OF  FOREST 
LAND,  WITH  AN  AVERAGE  OF  EIGHTY-NINE  ACRES. 
EVERY  ONE  OF  THESE  TOWNS  COULD  PROFITABLY 
FOLLOW  THE  EXAMPLE  OF  PETERSHAM. 


TOWN  FORESTS  AND  FARMING 

One  hundred  and  thirty-eight  towns  in  Massachusetts  have 
fewer  inhabitants  today  than  they  had  fifty  years  ago,  and  on 
the  average  the  loss  has  been  twenty-five  per  cent.  Although  the 
population  of  the  State  as  a  whole  is  two  and  one-half  times  as 
great  as  it  was  in  1870,  the  fact  remains  that  besides  this  large 
proportion  of  towns  that  has  actually  lost  in  population,  a 
large  number  of  others  have  little  more  than  held  their  own. 

The  causes  for  this  exodus  from  the  small  outlying  towns  are 
many,  but  the  time  they  were  most  prosperous  was  when  they 
were  still  well  supplied  with  timber,  which  kept  the  sawmills  and 
wood-working  establishments  going.  These  industries  held 
many  people  in  the  towns  and  created  a  ready  market  for  farm 
produce.  With  the  disappearance  of  the  timber  the  sawmills 
abandoned  the  towns,  as  did  many  of  the  small  wood-working 
establishments,  and  this  reduction  in  population  was  an  im- 
portant factor  in  bringing  about  the  abandonment  of  farms. 

It  is  acknowledged  even  by  the  leading  agriculturalists  that 
many  of  these  abandoned  farms  cannot  be  utilized  profitably 
for  the  growing  of  crops  and  it  therefore  would  seem  that  the  best 
possible  use  for  them  is  the  production  of  timber. 

Town  Forests  Established  on  the  Idle  Lands  Not  Suited 
for  Agriculture  Would  Benefit  the  Farmer. 

1.  The  idle  land  in  any  town  which  is  generally  listed  as  sprout 
or  brush  land  is  of  little  value  to  the  owner,  produces  but  a  few 
cents  per  acre  in  taxes  and  does  not  furnish  employment  to 
anyone.  If  this  land  was  taken  over  by  the  town  and  the  weed 
trees  replaced  with  trees  of  commercial  species,  like  white  pine, 
the  land  would  furnish  employment  to  some  persons  almost 
from  the  beginning  in  preparing  it  for  planting  and  in  doing  the 
planting.  Much  of  this  work  would  be  done  either  in  the  winter 
or  at  mud  time  on  the  farm,  and  would  furnish  employment  to 
the  farmers  and  farm  laborers. 

2.  After  the  young  trees  were  planted  there  would  be  work 
in  the  building  of  roads  and  fire  lines  and  after  a  few  yeB.rs  the 
thinning  of  the  plantations  would  begin.  When  the  trees  neared 
maturity,  if  the  forest  was  properly  managed,  there  would  be 
some  work  every  year  for  men  and  teams.  This  would  enable 
the  farmers  to  employ  their  teams,  which  would  otherwise  be 
idle  in  winter,  and  to  find  work  for  their  farm  hands. 

3.  While  the  land  devoted  to  town  forests  would  be  taken  out 
of  taxation  the  loss  would  hardly  be  noticeable,  and  once  it  was 
set  to  growing  trees,  it  would  be  producing  lumber,  the  net 
profit  from  which  when  harvested  would  average  about  ^.00 
per  acre  per  year,  which  would  help  reduce  the  tax  rate. 


4.  If  the  supervision  and  general  management  of  the  town 
forest  was  placed  under  the  State  Forester,  as  it  should  be  in 
most  cases,  the  farmers  would  benefit  by  havii^  increased  fire 
protection  to  their  own  wood  lots,  because  when  money  is  once 
invested,  either  by  the  State  or  the  town  in  the  growing  of  trees, 
more  attention  is  given  by  the  public  to  fire  prevention  and 
other  protective  measures.  Furthermore,  the  representative 
of  the  State  Forester  would  be  constantly  available  to  advise  the 
farmers  in  the  treatment  of  their  own  wood  lots. 

5.  In  many  of  our  towns  there  are  today  small  wood-using 
industries  which  are  having  difficulty  in  obtaining  raw  material 
locally.  The  production  of  timber  in  town  forests  would  help  to 
retain  those  industries  and  even  bring  more  into  the  town,  which 
in  turn  would  increase  the  population  and  enlarge  the  market 
for  the  farmers'  produce. 

6.  Increase  in  population,  which  is  today  the  big  problem  for 
the  small  town,  would  mean  a  general  increase  in  the  value  of 
real  estate,  and  in  this  the  farmer  would  participate  as  well  as 
the  villager. 

7.  While  the  scarcity  of  timber  will  affect  the  Massachusetts 
farmer  less  than  the  city  or  town  dweller,  nevertheless,  many 
things  made  of  wood  for  use  on  the  farm  cannot  be  made  by  the 
farmer  from  his  own  wood  lot,  and  much  of  the  timber  used  today 
in  tools  and  in  the  building  of  dwellings  comes  from  other  States. 
If  we  were  to  produce  forests  on  all  of  our  now  idle  lands,  it  would 
greatly  reduce  the  cost  of  lumber  which  in  a  greater  and  greater 
degree  is  now  being  brought  from  the  Pacific  Coast. 


ABANDONED  FARM 

Hundreds  of  farm  buildings  like  this  have  been  abandoned  in  ^lass- 
Bchusetts.  Ch-chards,  fences  and  other  farm  facilities  have  gone  to  ruin. 
Some  of  these  farms  may  be  rei'laiuied.  bnt  most  of  them  are  lit  only  for 
tree  growth  and  should  be  used  for  town  forests. 


TOWN  FORESTS  AND  LOCAL  INDUSTRIES 

The  days  of  the  tramp  sawmill  in  Massachusetts  are  num- 
bered. Some  of  them  are  already  having  a  hard  existence.  The 
lots  cut  over  are  smaller,  the  moves  more  frequent  and  the  dis- 
tances greater.  Transportation  of  logs  by  trucks  enables  the 
stationarj'  mill  to  serve  efficiently  a  much  larger  territory  than 
ever  before.  The  cost  of  moving  is  eliminated,  the  machinery 
can  be  properly  housed,  the  maintenance  is  less  expensive  and 
the  employees  are  more  permanent. 

In  fact,  there  are  many  examples  in  the  State  where  the  per- 
manent sawmill  or  wood-using  factory  has  been  located  in  one 
place  for  generations.  Those  mills  have  practically  reached  a 
capacity  where  the  output  equals  the  annual  growth  in  the  dis- 
trict served.  When  this  condition  becomes  general,  we  can  then 
practise  forestry  on  a  business  basis  which  will  insure  a  local 
supply  of  raw  material  to  keep  those  home  industries  going. 
Instead  of  floating  organizations  coming  into  a  town  and  cutting 
a  lot  here  and  there  often  with  outside  help,  this  work  will  be 
done  by  the  people  who  make  their  homes  in  the  towns. 

The  sooner  we  can  reach  that  condition  generally,  the  better  it 
will  be  for  our  towns.  It  will  mean  more  permanent  residents  in 
the  small  places  and  the  result  will  be  beneficial  to  every  kind  of 
business  located  there.  It  is  simply  a  problem  of  making  the 
natural  resources  of  the  community  support  the  maximum 
number  of  families,  and  the  creation  of  town  forests  will  be  a  long 
step  toward  accomplishing  that  result. 


KKEP  TIII-S  INDU.STHY  GOING  WITH  HOME-GROWN  TIMBER. 


PLANTING  YOUNG  PINES  ON  THE  MYLES  STANDISH 
STATE  FOREST— PLYMOUTH  COUNTY 

Thousands  of  acres  of  idle  land  like  this  are  to  be  found  in  Massachusetts. 
Every  town  should  reclaim  the  idle  land  within  its  own  boundaries  by 
the  creation  of  town  forests. 

Town  Forests  and  Unemployment 

In  times  of  unemployment,  ways  and  means  are  sought  by 
which  persona  who  must  have  work  may  be  assisted  by  the  pub- 
lic, and  at  the  same  time  have  their  labor  serve  a  useful  purpose. 
Unenaployment  is  primarily  a  local  problem.  When  a  man  is 
broke  he  cannot  afford  to  travel  far  in  search  of  employment, 
"Winter  is  the  most  serious  period  for  the  unemployed,  because  his 
wants  are  greater  and  many  kinds  of  work  cannot  be  done  in 
cold  weather. 

While  unemployment  in  the  small  towns  is  not  so  common  as 
in  the  larger  centers,  yet  there  are  many  towns  and  cities  where 
idle  land  is  available  and  where  unemployment  is  a  common 
thing.  In  such  places  the  town  forest  is  a  good  outlet  for  such 
surplus  labor.  Logging,  thinning,  building  of  fire  lines,  roads 
and  other  facihties  can  be  done  in  the  winter  almost  as  well  as 
at  other  times.  Therefore,  the  town  forest  can  be  developed  at 
such  times  and  work  can  bo  done  then  that  might  otherwise  be 
delayed. 

There  are  many  areas  now  classed  as  idle  land  where  young 
trees  like  the  White  Pine  are  struggling  in  competition  with 
worthless  species,  and  to  cut  out  these  weed  trees  would  be 
equivalent  to  the  planting  of  the  pines  that  are  now  there. 
If  left  untouched,  however,  these  seedling  trees  must  succumb 
and  give  way  to  their  more  thrifty  but  worthless  neighbors. 
The  cutting  out  of  these  weed  trees  can  be  done  in  the  winter. 


TOWN  FORESTS  AND  RECREATION 

The  tension  of  our  modern  civilization  calls  for  wholesome 
recreation  and  no  city  or  town  is  wise  which  does  not  provide 
amply  for  play  in  the  open.  A  wild  park  has  more  attractions 
to  the  young  than  the  neatly  kept  pubUc  garden  cluttered  with 
"keep-off-the-grass"  signs.  The  picture  below  was  taken  in  a 
National  Forest  in  the  West,  where  a  very  largo  per  cent  of  the 
population  spend  their  vacations  camping,  fishing  and  tramping 
through  the  forests.  A  town  forest  makes  an  ideal  place  for 
picnics  and  camping  parties  and  in  these  days  of  "no  trespass" 
signs  such  areas  give  an  opportunity  to  the  twy  and  girl  scouts 
to  enjoy  the  freedom  of  the  forest  near  at  hand. 

The  custom  of  going  camping  with  an  automobile  is  fast  be- 
coming a  habit  with  many  people  here  in  New  England  just  as  it 
is  in  the  West.  It  is  a  splendid  custom,  but  the  public  must 
recognize  the  need  of  providing  camp  grounds  for  this  purpose. 
Not  everybody  uses  the  same  manners  on  such  excursions  as  he 
does  at  home,  and  this  explains  the  disfigurement  of  many  of  the 
beauty  spots  along  our  highways.  Public  camp  grounds  for 
automobile  parties  should  be  provided  by  every  municipality 
just  as  is  tjcing  done  throughout  the  West  and  in  some  sections 
in  the  East.  This  would  bring  the  most  of  those  people  together, 
where  some  supervision  could  be  maintained.  Such  camp 
grounds  more  than  pay  for  themselves  in  the  trade  brought  to 
the  town,  the  protection  against  forest  fires,  and  in  the  cleanli- 
ness of  the  roadsides. 

In  the  town  forests,  such  camps  can  be  easily  and  cheaply 
established  and,  in  fact,  the  two  ideas  are  so  closely  related  that 
they  should  be  considered  together. 


RECREATION  LIKE  THIS  IS  GOOD  HEALTH  INSURANCE 


TOWN  FORESTS  AND  THE  CONSERVATION  OF  WATER 

We  have  very  few  mountains  or  bare  steep  slopes  in  Massa- 
chusetts and  we  do  not  want  any.  However,  it  has  been  proved 
even  in  this  State  that  the  cutting  of  the  forests  at  the  head- 
waters of  our  small  streams  affected  them  adversely.  We  cannot 
afford  to  waste  our  water  because  it  is  one  of  our  chief  sources  of 
power.  One-seventh  of  the  motive  force  of  Massachusetts  comes 
from  falling  wat«r  and  much  of  our  water  power  is  still  unutilized. 

The  forest  is  the  greatest  of  all  natural  reservoirs,  and  we  owe 
it  to  ourselves  and  the  industries  which  are  dependent  largely 
upon  water  power,  which  employ  hundreds  of  thousands  of  our 
citizens,  to  keep  our  streams  protected  with  forests  on  the  water- 
sheds. One  town  forest  may  not  have  much  influence  on  the 
water  supply,  but  in  the  aggregate,  if  the  towns  and  cities  will 
reforest  their  idle  lands,  several  hundred  thousand  acres  will  be 
covered  with  permanent  forests. 


THE  BROOK 

I  steal  by  lawna  and  grassy  plots.  I  slide  by  hazel  trovers; 
I  move  the  sweet  forget-me-nots,  that  grow  for  happy  lovers. 
And  out  agaia  I  curve  and  flow,  to  Joia  the  brimming  river. 
For  men  may  come  and  men  may  go.  but  I  go  on  forever. 

— Tennyson, 


What  He  Might  Have  Written  Had  He  Seen  This  Brook 

The  forest  once  my  soimw  is  gone.  I  raze  the  hazel  covers: 
I  sweep  the  dweltmes  from  my  banks,  onoe  filled- with  happy  lovers. 
And  now  and  then  I  rave  and  roar,  just  like  a  brimming  river. 
For  though  I  still  may  come  and  go,  I'll  soon  be  gone  forever. 


WAYS  AND  MEANS  OF  CREATING  A  TOWN  FOREST 
Some  Suggestions  as  to  How  to  Go  About  It 

1.  Have  a  committee  of  representative  citizens  investigate 
the  possibilities  of  the  town  for  town  forests  and  put  an  article 
in  the  town  warrant,  providing  an  appropriation  for  the  purchase 
of  the  lands  recommended  by  the  committee,  or  authorizli^  the 
sale  of  bonds  for  the  purpose. 

2.  Have  an  organization  like  the  Chamber  of  Commerce,  the 
Women's  Club,  the  Village  Improvement  Association,  the  Boy 
Scouts  and  Girl  Scouts  or  any  other  civic  organizations  take  the 
lead  or  co-operate  in  presenting  the  matter  to  the  voters  at  the 
town  meeting, 

3.  Have  any  one  or  a  group  of  the  organizations  raise  the 
money  for  acquisition  by  public  subscription,  buy  the  land  and 
present  it  to  the  town  for  a  town  forest. 

4.  Have  the  water  supply  area  converted  into  a  town  forest. 

5.  Make  the  forest  land  of  the  Poor  Farm  into  a  town  forest. 

6.  Have  the  committee  solicit  gifts  of  land  for  the  purpose. 

7.  Have  any  unused  public  land  fit  for  growii^  timber  con- 
verted into  a  town  forest. 

8.  Extend  the  present  parks  by  adding  land  for  town  forests. 

9.  Urge  some  individuals  to  make  a  gift  of  a  memorial  forest. 
10.     Create  a  forest  as  a  memorial  to  the  soldiers  of  the  town 

who  lest  their  lives  in  the  Great  War, 


11.  As  a  means  of  raising  money  ask  individuals  and  business 
firms  to  subscribe  enough  money  to  pay  for  one  or  more  acres  of 
the  land  to  be  bought. 

12.  Do  not  overlook  the  argument  that  the  State  will  furnish 
young  trees  as  soon  as  they  are  available,  free  of  charge,  for  the 
planting  of  the  forest. 

13.  Remember  also  that  the  management  of  the  town  forest 
can  be  turned  over  to  the  State  Forester  and  in  that  way  the  town 
will  receive  technical  advice  free  of  charge. 

14.  An  inspection  of  the  assessors'  books  will  enable  you  to 
locate  readily  the  possible  areas  that  are  fitted  for  town  forests. 
The  assessors  will  no  doubt  be  able  and  willing  to  furnish  in- 
formation about  any  specific  tracts. 

16.  The  State  Forester  is  available  to  give  you  technical  ad- 
vice as  to  the  fitness  of  any  tract  or  tracts  for  town  forests. 

16.  The  ofifer  of  the  Massachusetts  Forestry  Association  to 
plant  5000  trees  in  the  town  forest  should  be  of  assistance  in 
arousing  interest.  It  will  insure  a  beginning  in  the  creation  of 
a  profitable  forest. 

SUMMARY  OF  THE  LAWS  PERTAINING  TO  TOWN 

FORESTS  OR  PUBLIC  DOMAIN 

By  Chapter  45,  Sections  19  to  24  inclusive,  of  the  General 
Laws,  a  town  may  by  a  two-thirds  vote  at  an  annual  meeting, 
and  a  city  by  a  two-thirds  vote  of  the  council,  determine  to  take 
or  purchase  lands  for  the  culture  of  forest  trees.  Land  held  for 
water  supply  purposes  in  other  cities  or  towns  may  also  be  con- 
verted into  public  domain. 

The  town  forest  may  be  placed  under  the  supervision  of  the 
State  Forester,  who  shall  make  regulations  for  the  care  and  use  of 
such  land.  Buildings  may  be  erected  on  the  town  forest  for 
public  instruction  and  recreation,  and  these  may  be  leased  by 
the  city  or  town. 

AU  sums  derived  from  rents  or  from  the  sale  of  the  products 
from  the  town  forest  shall  be  applied  so  far  as  ma\'  be  necessary 
to  the  management  thereof. 

No  expenditures  shall  be  authorized  until  the  appropriation 
therefor  is  provided. 

Under  Chapter  44,  Section  7  and  Section  10  of  the  General 
Laws,  cities  and  towns  may  incur  debt  within  the  legal  limits  for 
the  acquisition  of  public  domain. 

Chapter  132,  Section  35,  of  the  General  Laws,  provides  that 
cities  and  towns  may  acquire  by  purchase,  gift  or  bequest,  lands 
for  reforestation  at  a  rate  not  exceeding  $5.00  per  acre,  and 
that  the  Department  of  Conservation  may  furnish  seedlings  for 
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FIVE  THOUSAND  TREES  TO  BE  PLANTED 
AS  A  PREMIUM 

The  Massachusetts  Forestry  Association  offers  as  a 
premium  to  plant  five  thousand  trees,  or  approximately 
five  acres,  free  of  charge  for  any  city  or  town  which  will 
legally  establish  a  town  forest  of  one  hundred  acres  or 
more  in  area  during  the  calendar  year  1922.  The  trees 
win  be  planted  as  soon  after  the  establishment  of  the 
forest  as  practicable,  and  it  is  understood  that  the  city  or 
town  will  put  the  land  In  proper  condition  for  planting  and 
that  it  will  agree  to  give  the  trees  reasonable  care  and  pro- 
tection after  they  are  planted. 


Harris  A,  Reynolds,  Secretary. 
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SIXTEENTH  ANNUAL  REPORT  OF  THE 

STATE  FORESTER. 


To  the  General  Covrt. 

I  take  pleasure  in  submitting  herewith  a  brief  outline  of  the 
activities  of  the  State  Forester  for  the  past  year,  together  with 
the  organization  and  data  that  should  be  definitely  recorded. 

While  we  feel  that  the  public  have  been  aware  of  the  strenuous 
activities  of  the  State  Forester  and  his  broad  field  of  work  in 
past  years,  which  has  included,  besides  perfecting  a  State  forest 
policy  for  Massachusetts,  the  gypsy  and  brown-tail  moth  sup- 
pression, aggregating  the  supervision  of  an  expenditure  of  a 
mUlion  dollars  a  year,  and  other  important  work  assigned  from 
time  to  time,  such  as  handling  the  unemployed,  etc.,  it  still 
remains  for  the  writer  to  say  that  these  times  are  incomparable 
with  the  complications  that  have  developed  during  the  past 
year.  * 

When  an  organization  is  running  well  and  its  policies  are 
clearly  defined  and  understood,  there  is  little  trouble  meeting  all 
ordinary  emergencies.  When,  however,  such  calamities  as  war 
conditions  break  in  upon  a  department  like  this,  and  fairly  strip 
it  of  labor,  both  skilled  and  ordinary,  and  materials  of  all  kinds 
advance  in  price  while  appropriations  remain  the  same,  or  are 
made  less,  it  inevitably  follows  that  a  department  is  powerless 
to  do  aught  else  than  adapt  itself  to  the  new  conditions. 

In  submitting  this,  the  sixteenth  report  of  this  department, 
and  the  fourteenth  report  of  the  writer,  I  am  citing  the  above 
simply  to  call  to  mind  conditions  that  a  State  official  charged 
with  the  responsibilities  of  State  Forester  in  Massachusetts  has 
had  to  contend  with. 
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It  is  not  my  desire,  however,  to  strike  any  note  of  pessimism 
in  this  report,  for,  regardless  of  the  war  clouds  and  the  resultant 
disadvantages  and  inconveniences,  we  have,  like  all  tyjHcal 
Americans,  risen  to  the  emergency  and  found  ways  of  solving 
our  problems. 

The  activities  of  the  year  have  been  exceedingly  numerous. 
While  the  possibility  of  covering  our  broad  field  of  work  the 
first  part  of  the  year  was  doubtful,  as  the  season  advanced  we 
found  new  means,  so  I  can  frankly  say  that  the  year  as  a  whole 
has  been  well  rounded  out,  and  it  is  with  a  degree  of  pride 
for  our  accomplishments  that  this  report  is  submitted. 

Almost  immediately  following  the  signing  of  the  armistice 
there  was  a  wave  of  increasing  interest  in  forestry  matters.  We 
believe  the  object  lessons  that  our  soldiers  gained  from  the 
forestry  standpoint  while  abroad  will  help  in  molding  the  future 
in  forestry  work  in  our  own  country. 

The  important  part  that  forest  products  played  in  winning 
the  war  is  well  recognized  at  the  present  time.  As  each  ship- 
load has  returned,  just  so  many  men  have  sung  the  praises  of 
the  French  forests,  and  their  great  economic  importance  to  the 
Allies  in  the  world  struggle. 

Although  staggering  under  a  most  burdensome  debt,  England 
has  already  enacted  legislation  setting  aside  millions  of  dollars 
for  reforestation  and  other  forestry  work.  We  predict  a  greater 
interest  in  forestry  from  now  on,  particularly  here  in  New 
England,  where  it  is  greatly  needed. 

The  giving  of  free  advice  and  the  making  of  examinations  of 
forest  tracts  by  the  State  Forester  and  his  assistants  has  been 
continued,  though  not  as  much  as  in  pre-war  times.  The  high 
price  of  labor  and  the  inability  to  get  experienced  woodsmen 
were  natural  handicaps.  With  the  relatively  high  prices  of 
forest  products,  however,  there  was  an  inclination  on  the  part 
of  many  to  operate. 

The  administration  of  the  five  newly  acquired  State  forests 
demanded  considerable  attention.  The  financing  of  this  work 
was  somewhat  complicated,  as  there  was  no  definite  appropria- 
tion for  carrying  it  on  by  the  department,  and  funds  were  made 
available  through  the  courtesy  of  the  State  Forest  Commissioa. 

Reforestation  work  to  the  extent  of  practically  1,000  acres. 
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in  which  845,000  transplants  were  set  out  permanently  on  these 
State  forests,  was  carried  on  last  spring.  There  were  740,000 
seedlings  transplanted  from  our  State  nurseries  into  newly  made 
nursery  beds  on  these  same  forests  for  future  use. 

It  is  our  plan  to  center  more  of  our  activities  in  general 
forestry  undertakings  upon  these  forests  in  the  future,  so  as  to 
have  an  interest  develop  here  that  would  radiate  throughout  the 
section.  These  forests  are  fortunately  well  scattered  over  the 
State,  and  may  be  made  to  serve  the  purpose  of  good  object- 
lessons  in  all  kinds  of  forestry  methods.  Three  of  these  forests 
have  already  permanent  caretakers  who  live  on  them  throughout 
the  year.  Some  of  the  forests  are  beginning  to  be  sought  after 
as  vacation  and  recreation  grounds.  The  Myles  Standish  Forest, 
in  particular,  which  has  a  number  of  beautiful  lakes  in  it,  is 
being  laid  out  into  camping  and  bungalow  sites.  Already 
nearly  one  hundred  of  these  have  been  taken,  and  we  have  a 
large  list  of  applicants  on  our  waiting  list. 

The  general  care  of  these  forests  is  vested  in  this  department, 
and  signed  permits  covering  the  regulations  are  executed  in 
each  case. 

Forest  fire  equipment,  patrols,  lookouts  and  fish  and  game 
regulations  on  these  State  forests  have  also  been  made  to  con- 
form to  definite  regulations. 

Our  three  State  nurseries  at  Amherst,  Barnstable  and  Bridge- 
water  have  all  been  producing  to  full  capacity  excellent  stock, 
which  has  been  a  great  asset  in  our  State  work.  Besides  the 
trees  given  to  the  State  forests,  255,000  were  used  in  our  co- 
operative reforestation  work,  there  being  a  total  of  165  lots  that 
have  been  turned  over  to  the  State  for  planting  in  accordance 
with  the  reforestation  law.  Several  lots  which  were  earlier 
turned  over  in  this  way  have  been  redeemed  by  the  owners 
during  the  year. 

We  sold  outright  to  private  owners  during  the  year  467,000 
small  trees;  also  a  large  number  of  trees  from  these  nurseries 
were  given  to  various  State  institutions  free  of  charge. 

The  greatest  drawback  in  nursery  work  was  caused  by  the 
inability  to  secure  tree  seeds.  While  we  were  fortunate  in 
getting  pur  orders  placed  early,  and  in  securing  a  large  part  of 
them,  it  developed  later  that  evergreen  seeds  were  not  to  be_^had 
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at  any  price.  This  same  condition  is  likely  to  prevail  the 
coming  season;  however,  we  have  assurances  from  seedsmen 
abroad  that  a  portion  of  our  supply  is  secured  to  us. 

Through  a  co-operative  arrangement  with  the  Massachusetts 
Department  of  Agriculture  and  the  United  States  Department 
of  Agriculture  a  contract  was  entered  into  whereby  all  of  the 
plantations  that  were  set  with  imported  white  pine  stock  in 
1909  were  gone  over  and  all  wild  currant  and  gooseberry  were 
removed.    A  detailed  report  of  this  work  is  to  be  found  elsewhere. 

During  the  past  year  we  have  completed  our  State-wide 
policy  of  establishing  permanent  forest  fire  observation  stations 
on  all  the  principal  heights  in  the  State.  We  now  have  a  total 
of  37,  of  which  32  are  of  steel  construction  of  our  own  design, 
and  most  of  which  have  been  erected  by  our  State  Fire  Warden, 
Mr.  M.  C.  Hutchins,  and  his  own  men. 

Besides  doing  our  own  construction  work,  which  has  been  a 
great  saving  in  expense,  about  150  miles  of  telephone  wire  have 
been  put  up  by  these  same  men,  largely  through  the  woods,  for 
connecting  these  towers  with  local  towns  and  cities,  thus  enabling 
the  observer  to  give  warning  and  get  fire  fighters  when  needed. 
This  service  now  reaches.  1,800  forest  wardens  and  their  depu- 
ties throughout  the  State.  Our  forest  fire  loss  has  been  less 
than  $100,000  a  year  on  the  average  since  1911,  when  it  was 
over  $600,000.  About  20,000  permits  for  setting  fires  were  issued 
during  the  year.  Many  towns  have  taken  advantage  of  the 
reimbursement  act,  the  total  paid  to  date  amounting  to  $22,000. 
The  towns  themselves  have  spent  an  equal  amount.  Ten  thou- 
sand cloth  fire  notices  have  been  distributed  throughout  the 
State  during  the  year,  and  a  new  forest-fire  motor  truck  was 
installed  in  Worcester  County,  making  two  now  owned  by  this 
department.  This  auxiliary  equipment  will  prove  to  be  a  great 
insurance  for  the  State's  forest  lands  against  fire. 

The  district  forest  wardens  examined  about  1,000  railroad 
locomotives  during  the  year.  We  were  allowed  $3,000  by  the 
Federal  government  in  our  co-operative  forest  fire  work.  This 
in  brief  is  a  comprehensive  statement  of  our  present  accomplish- 
ments in  this  work. 

During  the  past  year  we  have  continued  the  work  of  aiding 
woodland  owners  in  the  utilization  of  their  forest  products,  both 
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ia  operating  and  marketing.  In  each  case,  however,  the  work 
has  been  done  with  a  definite  purpose  in  view,  namely,  that  the 
property  treated  should  be  given  proper  forest  culture  for  future 
results.  In  all  this  work  the  capital  used  was  furnished  by  the 
owner  and  this  department  simply  supervised  the  operation.  It 
is  believed  such  practical  demonstrations  are  greatly  appre- 
ciated, and  will  go  very  far  in  showing  our  woodland  owners  the 
best  way  to  handle  their  forest  property.  A  very  fair  showing 
was  made  in  utilizing  much  of  the  chestnut  dying  of  the  blight; 
also  in  the  use  of  oak  stands  that  have  been  injured  as  the 
result  of  the  gypsy  and  brown-tail  moth  depredations. 

The  gypsy  moth  work  during  the  past  season,  taking  every- 
thing into  consideration,  was  handled  even  better  than  was 
anticipated.  The  oldest  infested  sections  of  the  State  were 
practically  free  from  stripping.  The  worst  conditions,  as  was 
expected,  were  to  the  south  of  Boston,  particularly  on  the  Cape, 
and  to  quite  an  extent  throughout  Norfolk  County.  The  Cape 
has  become  generally  infested,  and  the  residents  of  that  part  of 
the  State  have  come  to  our  assistance  and  are  co-operating  with 
this  department  in  getting  equipment  and  materials  to  work 
with.  While  the  conditions  are  really  at  their  worst,  and  have 
been  for  two  years,  still,  it  is  predicted  by  the  writer  that  con- 
ditions will  improve  rapidly  throughout  this  section  in  a  few 
years.  In  Norfolk  County  we  find  in  many  sections  a  very 
large  acreage  of  hardwood  and  pine  mixtures,  wherein  white 
oak  and  gray  birch  play  a  very  important  part.  As  these  two 
species  are  the  ones  most  sought  after  by  the  gypsy-moth 
larvae,  it  naturally  follows  that  these  conditions  are  ideal  for 
their  development.  Where  it  is  practicable  to  free  white  pine 
stands  of  oak  and  birch  it  is  advisable.  Many  of  the  towns  in 
tins  section  are  not  properly  equipped  with  modem  spraying 
machines  and  trained  men  to  cope  with  the  situation.  It  is 
believed  more  and  better  attention,  however,  can  be  expected 
here  next  season. 

Throughout  Middlesex  County  a  vast  amount  of  very  con- 
structive work  has  been  accomplished  this  year  through  a  well- 
directed  effort  in  inducing  the  woodland  owners  to  eliminate  the 
food  trees  that  are  preferred  by  the  moths  to  others.  These 
thinnings  have  been  utilized  largely  as  firewood,  cut  up  into  12 
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and  16  inch  lengths  and  have  found  a  ready  market.  A  number 
of  cities  and  towns  have  purchased  portable  machines  which  are 
available  for  this  work.  A  charge  is  made  per  cord  so  that  the 
equipment  is  finally  paid  for,  and  the  local  town  official  charges 
for  the  services  of  himself  and  crew.  This  work  was  carried  on 
in  12  cities  and  towns  the  past  year,  with  a  total  of  3,000  cords 
of  wood  made  available  for  domestic  use.  From  this  experience 
it  is  demonstrated  that  a  great  deal  of  desirable  fuel  can  thus 
be  made  available,  and  at  the  same  time  the  woodlands  can  be 
improved  by  the  operation. 

The  brown-tail  moth  made  its  appearance  again  last  spring 
to  a  limited  extent  in  widely  different  sections  of  the  State. 
One  of  the  largest  colonies  was  found  along  the  New  Hamp- 
shire line  in  Salisbury,  where  about  2,000  nests  were  destroyed. 
A  second  outbreak  of  importance  was  in  Central  Worcester 
County.  In  every  case  they  were  closely  scouted  and  de- 
stroyed. Special  instructions  have  been  sent  out  to  all  local 
officials  to  use  very  drastic  measures  in  dealing  with  this  insect 
wherever  found. 

The  work  in  co-operation  with  the  cranberry  growers  has 
resulted  in  a  much  better  understanding  of  the  problem  of  pre- 
venting the  gypsy  moths  from  devastating  the  bogs.  A  report 
of  the  cranberry  committee  is  printed  elsewhere. 

An  important  meeting  of  the  North  Shore  people,  composed 
of  both  the  summer  and  permanent  residents,  was  held  at  the 
Horticultural  Hall,  Manchester,  on  September  12,  at  which 
time  the  State  Forester  gave  a  talk  emphasizing  the  importance 
of  forestry  to  the  section,  and  pointing  out  where  certain  lines 
of  work  could  be  done.  A  permanent  organization  was  per- 
fected, and  a  second  meeting  was  held  on  November  10,  when 
plans  were  outlined  for  future  work  and  various  committees 
reported  progress.  As  this  section  of  the  State  is  very  pro- 
gressive, it  is  to  be  expected  that  some  very  excellent  work  will 
be  the  outgrowth  during  the  coming  year. 

During  the  latter  part  of  July  and  the  first  part  of  August  the 
State  Forester  spent  two  weeks  in  the  Berkshires,  making  head- 
quarters at  the  Forest  Lodge  on  the  Arthur  Wharton  Swann 
State  Forest.  Daily  trips  were  taken  from  here,  making  a  study 
of  the  conditions  of  the  whole  section  and  meeting  many  forest 
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owners.  At  this  time  plans  were  perfected  for  operating  the 
blighted  chestnut  on  the  Swann  State  Forest  the  present  winter. 
The  Savoy  State  Forest  was  also  carefully  examined  on  this 
same  trip,  at  which  time  it  was  noted  that  the  plantations  here 
were  doing  exceptionally  well. 

On  November  5  the  State  Forester  and  two  of  his  assistants 
had  a  conference  with  a  committee  of  the  Eastern  Shook  and 
Wooden  Box  Association  at  the  City  Club,  Boston,  at  which 
time  plans  were  outlined  for  definite  future  co-operative  work 
with  that  association  and  the  New  England  State  forest 
officials.  It  is  believed  that  much  good  may  result  to  future 
forestry  in  bringing  these  interests  together. 


Organization. 

There  have  been  comparatively  few  changes  during  the  year. 
Mr.  C.  R..  Atwood,  who  was  in  France  with  the  20th  Forest 
Engineers,  has  returned  and  taken  up  work  in  the  line  of  forest 
utilization  in  the  department.  Mr.  Saul  Phillips,  who  has  been 
in  charge  of  the  North  Shore  moth  work  for  years,  resigned  to 
go  into  com  borer  work.  Mr.  M.  E.  Fenn,  district  fire  warden, 
resigned  during  the  year.  Mr.  J.  R.  Simmons,  assistant  in  re- 
forestation work,  also  resigned  to  accept  the  position  of  secre- 
tary of  the  New  York  State  Forestry  Association. 

The  organization  of  the  department  throughout  the  year  was 
as  follows:  — 

GBNBiRA.L  Staff. 


F.  W.  Rane,  B.Agr.,  M.Sc., 
C.  O.  Baiust, 
euzabsth  hubbabd, 
Elikabbth  T.  Habraoht, 
Jbnnib  D.  Kbntok, 
Mabel  R.  BUmnstt, 

DOBOTHT  J.  SaNFORD,      .  , 


State  Forester. 

Secretary. 

Bookkeeper. 

Stenographer. 

Stenographer 

Clerk. 

Assistant  clerk. 


H.  O.  Cook,  M.F., 
Jambs  Morris, 
Ebbn  Smith, 
J.  A.  Palmer, 
H.  H.  Chass, 
R.  B.  Parmbntbb, 
Fred  W.  Parxbr, 
JoBx  H.  Saxton,  . 
AvKRT  Gardner,   . 


General  Forestry. 

Assistant  forester  in  charge. 

Assistant. 

Superintendent,  Barnstable  Nursery. 

Superintendent,  Amherst  Nursery. 

Field  foreman. 

Field  foreman. 

Field  foreman. 

Field  foreman. 

Field  foreman. 
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CrEOROE  A.  Smith, 

Paul  D.  Knbeland,  M.F., 

Charles  R.  Atwood, 


Moth  Work. 

Asedsiant  (equipment,  accounts,  etc). 
Assistant  (woodlands,  products,  etc). 
Assistant. 


1.  M.  H.  Donovan,  Beverly. 

2.  Wm.  a.  Hatch,  Marlborough. 

3.  John  J.  Fitzgerald,  Haverhill. 


District  Moth  Men. 

4.  C.  W.  Parkhurst,  Fozboroush. 


5.  W.  F.  HoucBS,  Wareham. 

6.  H.  B.  Rambet,  Worcester. 


m.  c.  hutchins,    .. 
Josepha  L.  Gallagher, 


Forest  Fire  Prevention. 

.     State  Fire  Warden. 
.     Clerk. 


District  Forest  Wardens, 


1   James  E.  Molot,  Wobum. 

2.  Francis  V.  Lsarotd,  Lynn. 

3.  Jos.  J.  Shepherd,  Pembroke. 


4.  John  P.  Crowe,  Weetborough. 

5.  Albert  R.  Ordwat,  Westfield. 


Observers  and  Location  of  Fire  Towers, 


Mrs.  John  Condon,  Harwich. 
Joseph  W.  Jenkins,  Barnstable. 
W.  I.  Moody,  Falmouth. 
W.  F.  Raymond,  Bourne. 
F.  L.  Buckingham,  Kingston. 
Mrs.  Allan  Keniston,  Martha's  Vine- 
yard. 
€.  Edward  Matthews,  Middleboro\igh. 
John  H.  Montle,  Fall  River. 
R.  J.  Zilch,  Rehoboth. 
Chas.  F.  Kimball,  Hanson. 
Edward  D.  Spragxte,  Hingham. 
■Jambs  £.  Sullivan,  Sharon. 
Fred  R.  Stone,  Sudbury. 
Wm.  H.  Tyzzbr,  Jr.,  Wakefield. 
C.  E.  Blood,  Chelmsford. 
Oscar  L.  Noybs,  Georgetown. 
Caplis  McCormack,  Manchester. 
Robert  McLaughlin,  Mendon. 


Michael  E.  Lyons,  Westborouglh 
Jambs  W.  Malby,  Wachusett  Mountain. 
Mark  W.  Shattuck,  Watatic  Mountain. 
Wm.  E.  Taylor,  Warwick. 
Harland  Burrows,  Pelham 
Gbo.  B.  Sherman,  Brimfidd. 
Thomas  Magovbrn,  Charlton. 
E.  J.  Vailencourt,  Mount  Tom 
N.  C.  Woodward,  Shelbume  Falls. 
H.  H.  FiTZROY,  Savoy. 
David  M.  Smith,  Waltham. 
Elmer  Hunt,  Chester. 
John  E.  Curtin,  Tolland. 
Clayton  Bunt,  Moimt  Everett. 
Robert  Miller,  Lenox. 
Harry  Gbobob,  Williamstown. 
Alton  B.  Ellis,  Acushnet. 
Alva  Sikbs,  West  Brookfield. 


State  Forests. 

The  year  has  been  marked  by  considerable -progress  in  the 
development  of  our  State  forests.  This  was  made  possible  by 
the  decision  of  the  State  Forest  Commission  to  expend  about 
$20,000  of  its  appropriation  in  this  work. 

At  our  largest  State  forest,  the  Myles  Standish,  in  Plymouth, 
480,000  white  and  Scotch  pines  were  planted  during  the  spring. 
A  new  nursery  site  was  selected  in  the  rear  of  the  bungalow,  a 


1920.]  PUBLIC  DOCUMENT  — No,  73.  13 

water  system  installed,  and  250,000  pine  seedlings  transplanted 
into  it.  The  fire  warden  has  erected  a  small  steel  observation 
tower  and  extended  the  telephone  to  the  bungalow.  The 
boundary  lines,  22  miles  in  length>  have  been  mowed  over,  and 
about  8  miles  of  the  principal  roads  bushed  out.  Some  10 
acres  of  scrub  oak  growth  near  the  buildings  have  been  cleared, 
partly  as  a  means  of  fire  protection  and  partly  to  assist  the  fine 
pine  plantation  growing  therein.  We  are  greatly  encouraged  by 
the  results  that  some  of  the  white  pine  plantations  set  out  in 
scrub  oaks  six  years  ago  are  showing  in  this  type  of  land.  A 
new  garage  has  been  built  near  the  superintendent's  house,  and 
a  few  minor  repairs  made  on  buildings. 

On  the  Harold  Parker  Forest  45,000  white  pines  were  set 
in  the  west  section,  and  two  or  three  old  cart  roads  bushed 
out. 

On  the  Otter  River  Forest  175,000  four-year-old  white  pine 
transplants,  all  from  the  nursery  on  the  forest,  have  been 
planted,  and  300,000  seedlings  have  been  set  in  the  nursery. 
An  old  town  road  and  two  or  three  cart  roads  in  the  south  part 
of  the  forest  have  been  bushed  out,  and  the  fire  lines  along  the 
railroad  and  electric  line  have  been  kept  in  repair. 

At  the  Savoy  Mountain  Forest  145,000  trees,  largely  spruce, 
were  planted,  and  150,000  pine  and  spruce  seedlings  were  set  in 
the  nursery.  There  is  so  little  brush  land  on  this  forest,  and  so 
much  of  it  is  made  up  of  clear,  open  pasture  lands,  that  the 
bushing  of  land  or  roads  does  not  appear  in  the  administrative 
work. 

On  the  Swann  Forest  no  planting  was  done,  but  a  small 
nursery  was  started  with  40,000  seedlings.  The  forester  who 
has  charge  of  our  work  in  the  western  part  of  the  State  lives  in 
the  farmhouse,  and  makes  this  forest  his  headquarters.  This 
arrangement  provides  a  caretaker  for  the  forest  at  no  direct 
charge  to  the  forest  itself.  The  chief  problem  in  connection 
with  this  forest  is  the  utilization  of  300  acres  of  chestnut  which 
are  dead  or  dying,  and  many  of  which  are  below  a  merchantable 
size.  The  State  Forester  received  from  the  General  Court  an 
appropriation  of  $10,000  to  operate  this  land.  Work  has  al- 
ready commenced  under  the  forester  in  charge  of  utilization, 
and  wiU  continue  during  the  winter. 
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Expenditures  for  1919  on  State  Forests. 

In  accordance  with  the  provisions  of  section  3,  chapter  720, 
Acts  of  1914,  the  State  Forester  herewith  gives  a  statement  of 
the  expenditures  on  each  State  forest  for  the  past  year. 


Stats' FoBaar. 


Plantinc 


General 

Upkeep, 

Fire  lines. 

Roods,  etc. 


NevrLand. 


Total. 


Myles  Standish,  . 
Harold  Parker,   . 
otter  River, 
Savoy  Mountain, 
Arthur  Wharton  Swann, 
Total,    . 


C 


t8,976  28 

628  71 

1,642  16 

1,010  10 


87,161  20 


88.600  02 
1.064  87 
1,744  87 
1,100  88 
1,168  82 


88,776  41 


8460  00 

242  00 

40  00 

1,640  00 


82,272  00 


88.084  26 
1,880  08 
8<426  68 
8,740  « 
1,168  82 


818,199  61 


State  Plantatioks. 

The  term  "  plantation  *'  is  applied  to  those  smaller  tracts  of 
land,  some  of  which  are  given  to  the  State,  in  distinction  from 
the  large  tracts  which  we  call  State  forests.  Four  small  tracts 
were  added  during  the  year,  so  that  the  total  number  is  now 
165.  Sixteen  lots  were  reforested  in  whole  or  in  part  during  the 
spring,  half  of  which  were  new  lots  which  had  not  been  re- 
forested before,  and  the  other  half  were  lots  previously  planted, 
but  which  needed  replanting  in  part.  Two  hundred  and  fifty- 
five  thousand  transplants  were  used  in  this  work.  In  addition, 
on  13  lots  brush  was  cut,  either  preparatory  to  planting  or  to 
release  from  suppression  pines  set  out  in  previous  years.  Two 
hundred  seventy-five  acres  were  gone  over  in  this  way. 


Reforestation  Work. 
Planting. 

(W.  p. "White  pine;  r.  p. -red  pine;  A.  p. -Austrian  pine;  8.  p. -Scotch  pine;  s.— spruce;  f.«fir.] 


Lot. 

Town. 

Area 

(Acres). 

Trees. 

Baker-Haven,       .... 
Civic  League 

Rutland, 

Nantucket,        .... 

20 
60 

• 

6,000  w.  p. 

80.000  w.  p. 
6.000  r.  p. 
3.600  A.  p. 
1.600  8.  p. 

^ 
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Planting  —  Concluded. 


Lot. 


Town. 


Area 

(Acres). 


Trees. 


fiakei^-Hurdt 

Baker-Thompaon, 
Baker-Kendall.  . 
SeUey.  .       . 


Oeer* 

Barber, . 

Thajer. 
Leonard,! 
FuUam.i 
Hansen,  > 
Smith,! 
Harrington,  1 

MeUushlin,! 
Weeks,! 
To««n»,»  . 
Dean,!  . 


Barre, 

Hubbardstcm, 
Hubbardston, 
Rockport,  . 

Belohertown, 

Chelmsford, 

LetosBter,    . 

Raynham, 

Oakham,    . 

ICarlborou^, 

Barnstable, 

Westminster, 

Sandwich,  . 
Sandwich,  . 
Templeton, 
Rutland,    . 


133 

30 
73 
70 


18 
16 
33 

100 
17 

100 

63 
30 
60 
70 


13,000  w.  p. 
8.000  S.  p. 

6,000  8.  p. 

36,000  w.  p. 

13,000  w.  p. 
8.000  s. 
3,000  r.  p. 

4,000  w.  p. 
4,500  8.  p. 

4,000  r.  p. 
500  s. 

10,000  w.  p. 

6,000  w.  p. 

8,000  w.  p. 

36.000  8.  p. 

10,000  r.  p. 

10.000  S.  p. 
36,000  w.  p. 

30.000  r.  p. 

3,000  f. 

4,000  w.  p. 
10,000  S.  p. 


!  These  lots  were  filled  in  after  ori^nal  planting. 


Bushing. 


Lot. 

Town. 

Area 
(Acres). 

Brushed. 

Briggs, 

Oakham,    

IH 

IH 

Thayw, 

Leicester,    . 

18 

18 

Bakar-Thompson, 

Hubbardston, 

36 

6 

Baksr-HaTen, 

Rutkad,    . 

30 

8 

FuDam, 

Oakham,    . 

33 

10 

Johnson, 

Ashbumham, 

35 

35 

Shaphagh,     .        . 

Ashbumham, 

83 

33 

Smith,  . 

Barnstable, 

17 

17 

HJsrrington,  . 

Westminster, 

100 

60 

Fulbm, 

Oakham,    . 

115 

10 

Town,    , 

- 

Templeton. 

60 

60 

DaTia  A  Hadlmy,  . 

Templeton. 

107 

13 

Chastnnt  Hill,       . 

Spencer,     . 

800 

34 

3 
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Nursery  Work. 

Under  this  heading  we  include  the  work  carried  on  at  our 
three  principal  nurseries  at  Amherst,  Bridgewater  and  Barn- 
stable, but  do  not  include  the  product  of  the  nurseries  located 
on  the  State  forests,  which  are  carried  on  by  funds  provided  for 
the  administration  of  these  lands.  In  spite  of  the  fact  that  we 
made  no  special  effort  to  sell  stock  to  private  parties,  and  were, 
in  fact,  somewhat  reluctant  to  let  our  stock  go  in  this  way,  we 
received  orders  for  almost  as  much  stock  as  we  sold  in  1918, 
when  we  were  putting  forth  special  efforts  along  this  line. 
Altogether  about  600,000  transplants  were  sold,  over  1,000,000 
were  used  in  the  work  of  the  department,  and  300,000  were 
given  to  other  State  departments.  We  shall  not  have  on  hand 
next  spring  as  much  stock  as  was  available  this  past  spring, 
and  the  situation  for  the  next  two  or  three  years  gives  us  much 
concern.  On  account  of  the  blister-rust  agitation,  which  was 
disastrous  to  the  nursery  and  forest  seed  business,  followed  by 
war  conditions,  it  has  been  next  to  impossible  to  get  forest  tree 
seed  for  the  past  three  or  four  years,  and  that  means  that  our 
available  supply  of  transplants,  instead  of  increasing  as  it 
should,  will  be  below  normal  in  amount  for  some  time.  In  this 
respect  all  forest  nurseries,  both  private  and  State,  are  in  the 
same  condition.  Had  the  conditions  remained  normal,  our 
Massachusetts  program  would  easily  have  enabled  us  to  have 
been  planting  at  least  10,000,000  trees  throughout  the  State 
during  the  past  year.  The  demands  for  white  pine  stock  ex- 
ceeded our  supply,  and,  contrary  to  expectation,  the  red  pine 
was  not  very  popular,  although  we  had  an  exceptionally  fine 
stock.  The  Scotch  pine,  due  to  various  causes,  particularly  the 
damage  from  girdling  by  mice  two  years  ago,  was  generally 
avoided.  Regardless  of  the  danger  from  blister  rust,  our  lum- 
bermen and  larger  planters  insist  on  using  white  pine,  preferring 
to  take  their  chances  for  results  with  this  species.  Our  nurseries 
are  all  in  excellent  condition. 


A  plantation  madA  ia  the  town  of  Sandwich.   '. 
ahown  are  red  pine.    White  and  8ootch  pi 


hnSgi  of  vhite  luid  Seolch  pine  aet  out  in  pure  und  u  ■  protection  lo  one  of  our 
plantMiona  on  the  Cape.  The  tieei  were  itrong  Iraniplanta  when  set.  The  Scotch  and 
white  pine  havB  both  proTed  a  great  succfHB.  The  Scotch  are  leading  the  white  pioo 
Id  lMi(ht  (rowth.  alihoufh  the  bt(«  *ie  dolnc  well. 
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Stock  vbbd  bt  Fosestbt  Depabtment. 


8p»3X9. 

Class. 

Number. 

White  pine,  . 
Scotch  pine, . 
Red  pine,      . 
Spruce,  . 
Austrian  pine. 

4-year  transplants, 
4-year  transplants, 
4-year  transplants, 
4-year  transplants. 

605,000 

270,000 

68,000 

140,000 

6.000 

Total,      .        . 

c==i — 

1,089,000 

Stock  sold  to  Private  Owners. 


Spbcibs. 

Cbes. 

Number. 

White  pine, 

White  pine, 

Red  pine 

Scotch  pine, 

Scotch  pine 

Spruce, 

Arbor  vit« 

Hemlock 

Douche  fir 

White  pine, 

4-year  transpkats,         .... 
5-year  transplants,         .... 
4-year  transplants,         .... 
5-year  transplants,         .... 
4-year  transplants,         .... 
4-year  transpUmts,         .... 

2-year  seedlincB 

278,000 

40,776 

51,200 

14,200 

102,402 

19,052 

4,600 

1.700 

8,550 

10.000 

Total 

530,370 

Stock  used  by  Other  State  Departments. 


Spbobs. 

Class. 

Number. 

White  pine 

Sootdi  pine, 

Spruce, 

Arbor  vita, 

Dougiss  fir 

Whitepine 

5-year  transplants,          .... 
5-year  transplants,         .... 

3-year  seedlings, 

2,000 
2.000 
1.000 
1.000 
1.000 
250,000 

Totd.     . 

257,000 

c 

1 , 
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Inventory  of  Nursery  Stock. 


Spbcibs. 


4-Year 
Transplants. 


8-Year 
Tzansplants. 


2-Year 
Seedlings. 


1-Year 
Seedlings. 


White  pine, 
Red  pine,    . 
Sootch  pine, 
Austrian  pine,     . 
Spruce, 

Ponderosa  pine,  . 
Jack  pine,    .        . 
Larch, 
Arbor  vitso. 
Hemlock,    . 
Engelmaim  spruce,     . 
Douglas  fir, 
Totals,  . 


830,000 

261,700 

50,000 

22,000 

185,000 

25,000 

10,000 


1,333,700 


C 


1,740,000 
125.000 
830,000 

60,000 

140,000 


2,805,000 


025,000 


850,000 


400,000 


2.000 


4,000 


850.000 

32.500 

100,000 

190,000 

3.600 

45,000 

0,600 

22,000 

155.000 


1,681,000 


007.700 


In  addition  to  the  above  we  have  the  following  stock  in  the 
nurseries:  — 

White  pine  3-year  seedlings, 200,000 

Spruce  5-year  transplants, 14,000 

Arbor  vitae  7-year  transplants, 11,200 

Blister-rust  Eradication. 

Through  a  co-operative  agreement  with  the  nursery  inspector 
of  the  State  Department  of  Agriculture  it  was  decided  to  put 
on  a  crew  of  men  during  the  summer  in  scouting  certain  of  our 
plantations  for  wild  currant  and  gooseberry  in  order  to  prevent 
the  spread  of  pine  blister  rust.  The  plantations  selected  were 
those  on  which  German-grown  pines  were  set  in  1909,  and 
which  therefore  were  known,  or  strongly  suspected,  to  have 
trees  infected  with  the  blister.  In  1914  these  same  lots  were 
scouted  for  infected  pines,  but  the  ribes  had  not  been  removed. 
The  nursery  inspector  bore  three-fourths  of  the  total  cost  of 
$1,600.  The  following  table  gives  the  result  of  this  eradication 
work.  It  will  be  noted  that  on  some  lots  no  currants  whatever 
were  found,  while  on  others  there  were  thousands,  showing  great 
irregularity  in  the  distribution  of  these  plants.  The  figures  for  in- 
fected pines  mean  little,  as  no  attempt  was  made  to  examine  them. 
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Buster-bust  Eradication. 


T 

Area 

fff  ATitf  am)  , 

RZBBS  BBAJDIC^TBD. 

Infeoted 

Lot. 

Infected. 

Not 
infected. 

Total. 

Pine. 

Tcmpleton, 

Davis,                .       . 

Lamb, 

Bant,. 

Fenno  1  and  14, 

Fenno  2,     . 

Whitney,    . 

Fenno  16,   . 

Heywood,  . 

Lynde, 

Deiby,        .        . 

Smith. 

• 
• 

66 

162 

48 

68 

110 

128 

147 

77 

189 

108 

26 

90 

16 

170 

8.210 
2 

887 
61 

8.558 

62 

10 

2.030 

171 

60.982 

898 

66 

887 
61 

8.653 

68 

10 

2.200 

171 

64.192 

400 

66 

1 

18 
2 

Totab.. 

1.194 

8.898 

68,180 

66,687 

16 

Examinations. 

The  number  of  applications  for  examination  of  private  wood- 
lands and  trees  was  far  less  than  the  number  of  the  previous 
year,  — smaller,  in  fact,  than  for  many  years.  There  is  no 
doubt  that  the  high  price  of  common  labor  is  a  great  detriment 
to  the  practice  of  forestry,  and  most  woodland  owners  are  very 
much  inclined  to  postpone  any  work  that  will  not  give  an 
immediate  profit. 

List  of  Exabanations  by  Sitbjects. 


SvBJXcr. 

Thinning, 

Thinning  and  planting. 

Plantanc 

Eetimata, 

Chaatmii  bildkt  thinning.  . 
Inaeeta  and  diaeaaea.  . 

Catting 

Genenl, 

Totala, 


Number. 


Acree. 


16 
6 
6 
8 
2 
1 
1 
8 


41 


897 
216 
1,062 
666 
200 
60 
220 
976 


4.176 
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Tree  Planting  in  1919. 

A  total  of  787,379  trees  of  white,  Scotch  and  red  pine,  with  a 
few  thousand  of  other  varieties,  was  planted  in  the  spring  of 
1919.  This  stock  was  sold  to  the  public  from  our  nurseries  at 
an  average  price  of  $8  per  thousand  or  furnished  to  other  State 
departments  free  of  charge. 

These  trees  were  distributed  throughout  the  State  among  the 
following  80  towns  and  cities:  — 


Acufihnet,    . 

50,000 

Amesbury,  . 

2,000 

Amherst, 

2,100 

Andover, 

13,000 

Ashland, 

3,000 

Ayer,    . 

7,000 

Barnstable, 

3,000 

Barre,  . 

1,000 

Beverly, 

7,000 

Boston, 

5,000 

Boxford, 

.     11,000 

Brockton,    . 

3,350 

Cambridge, 

100 

Carlisle, 

4,000 

Charlemont, 

5,000 

Chatham,    . 

450 

Clinton, 

300 

Cohasset,     . 

1,000 

Concord,     . 

3,000 

Danvers, 

3,000 

Dover, 

.     23,000 

Edgartowu, 

1,500 

Falmouth,   . 

5,000 

Fitchburg,  . 

41,000 

Foxborough, 

1,100 

Framingham,      . 

1,000 

Gardner, 

1,000 

Granby, 

2,300 

Great  Barringtoi 

h      • 

10,250 

Greenwich, 

1,550 

Groton, 

3,000 

Hadley, 

2,000 

Harvard,     . 

10,000 

Holyoke, 

10,000 

Hubbardston, 

1,000 

Hudson, 

.     26,100 

Huntington, 

5,000 

Hyde  Park, 

1,500 

Lancaster,  . 

1,000 

Leominster, 

.      12,000 

Lowell, 

.      12,000 

Lynn,  . 

.     31,000 

Marlborough, 

4,250 

Mattapan,  . 

.    150,000 

Mattapoisett,     . 

1,000 

Maynard,    . 

2,000 

Millbury, 

1,000 

Milton, 

1,000 

Nantucket, 

1,500 

Newton, 

.     14,500 

North  Attleborough, 

.     16,000 

Northampton,    . 

.     48,000 

Norwell, 

9,500 

Oak  Bluffs, 

1,000 

Orange, 

1,000 

Palmer, 

2,000 

Pittsfield, 

300 

Plymouth, 

1,900 

Princeton, 

1,000 

Raynham,  , 

5,000 

Rutland, 

1,000 

Sherborn,    . 

3,000 

Shrewsbmy, 

1,150 

Southborough,    . 

.    100,000 

Southwick,  . 

4,000 

Sudbury,     . 

3,000 

Topsfield,    . 

1,000 

Waltham,    . 

■              • 

6,000 

ra  and  nthctb  bouty. 
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Wareham,   . 

Warren, 

West  Boylston,  . 

West  Brookfield, 

Westborough, 

Westford,    . 


36,200 
1,000 
2,000 
79 
3,000 
2,000 


White  pine, 
Red  pine,     . 
Scotch  pine, 
Douglas  fir, 
Norway  spruce. 


680,775 
61,200 

118,602 

9,550 

20,052 


Winchendon, 

.       .       1,000 

Winchester, 

. .     .     15,000 

Wobiu-u,      . 

.       .         200 

Worcester,  . 

.       .         600 

Wrentham, 

.       .          200 

Yarmouth,  . 

.       .       1,000 

ted  as  follows:  — 

Hemlock,     . 

.       .       1,700 

Arbor  vitae, 

o,oUU 

Total, 


787,379 


Gypsy  Moth  Spraying  Work. 

During  the  past  year  our  spraying  equipment  has  been 
greatly  augmented  by  new  outfits  in  various  cities  and  towns. 
Almost  all  of  our  towns  and  cities  that  have  large  shade  trees 
and  woodlands  have  purchased  at  least  one  high-power  sprayer, 
while  many  have  more  than  one.  A  sprayer  that  is  very  prac- 
tical and  convenient  is  the  so-called  "four-horse/*  which  can  be 
carried  about  on  a  Ford  truck  or  one-horse  wagon,  and  has  good 
power.  This  sprayer  covers  trees  of  ordinary  height,  and  the 
ease  with  which  it  is  transported  makes  it  a  fine  auxiliary  to  the 
large  sprayer.  On  the  Cape  it  has  become  the  most  popular  of 
any.  Besides  its  use  with  trees  it  is  a  convenient  size  for  spray- 
ing the  cranberry  bogs.  The  fact  that  for  the  same  expenditure 
of  money  a  town  can  secure  at  least  three  of  these  small  spray- 
ers instead  of  one  large  one,  that  they  can  be  manned  by  a 
much  smaller  crew,  and  that  all  three  can  be  working  in  different 
parts  of  the  town  at  the  same  time  are  points  in  their  favor 
which  tend  to  popularize  their  use.  They  also  are  well  adapted 
for  spraying  orchards  and  for  private  work  in  general.  As  there 
has  been  a  great  tendency  for  the  moth  superintendents  to  do 
this  work,  this  equipment  serves  that  purpose  well.  The  ideal 
arrangement  in  the  ordinary  town  is  to  depend  upon  the  larger 
standard  sprayer  for  the  State  highways  and  thickly  settled 
residential  sections,  where  the  trees  are  usually  very  tall,  like 
the  elms,  while  other  work  may  be  handled  by  the  four-horse- 
power sprayer.    Generally  speaking,  it  will  require  the  constant 
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use  of  the  high-power  standard  sprayer  to  cover  the  streets 
alone,  for  most  towns  have  a  very  large  mileage. 

We  are  of  the  opinion  that  the  time  is  rapidly  coming  when 
spraying  and  creosoting  the  egg-clusters  in  alternate  years  will 
be  the  practical  method.  In  this  case  each  can  be  done  more 
thoroughly.  This  plan,  it  is  believed,  should  be  considered  in 
the  towns  that  have  been  infested  for  some  time.  We  are  satis- 
fied that  spraying  with  arsenate  of  lead  is  the  most  satisfactory 
way  to  combat  the  gypsy-  moth.  When  it  is  recognized  that 
these  same  sprayers  are  of  equal  importance  in  spraying  other 
insects  and  diseases  which  are  bound  to  appear  occasionally, 
they  become  a  good  investment.  There  is  no  section  in  America, 
after  all,  where  better  and  more  intelligent  care  is  given  to  trees 
than  here  in  Massachusetts,  and  this  fact  is  due  to  the  careful 
study  and  highly  developed  equipment  that  has  resulted  from 
our  necessary  struggle  to  suppress  the  gypsy  and '  brown-tail 
moths.  The  motor-truck  sprayers  have  not  been  alluded  to,  as 
these  are  more  expensive,  and  while  they  are  well  adapted  to 
the  State  highway  work,  and  to  some  of  the  wealthier  towns 
and  cities,  it  is  questionable  as  to  just  how  practical  they  are 
for  general  use.  •  It  is  only  a  matter  of  time  when  a  smaller  and 
more  convenient  type  of  power-struck  sprayer  will  be  perfected, 
it  is  believed. 

Dry  V.  Pcate  Arsenate  of  Lead. 

During  the  past  season  we  concluded  to  use  the  dry  or  pow- 
dered form  of  arsenate  of  lead  on  a  much  larger  scale  than  here- 
tofore. Our  contracts,  therefore,  were  placed  for  about  one-half 
each  of  the  dry  and  the  paste  lead.  The  plan  was  also  carried 
out  of  furnishing  the  towns  and  cities  with  about  equal  amounts 
of  each  ingredient,  As  a  result  of  this  experiment  we  have 
become  assured  that  the  dry  or  powdered  form  is  greatly  pre- 
ferred. It  has  been  greatly  perfected  by  the  manufacturers 
during  recent  years  and  the  standard  brands  now  being  offered 
by  reputable  companies  are  very  reliable.  The  dry  form  is  far 
less  bulky,  and  hence  easier  to  handle  and  more  convenient. 
Manufacturers  are  putting  the  dry  lead  up  in  small  packages 
of  just  the  right  amount  for  charging  our  standard  spraying 
tanks,  and  this  is  far  more  convenient  than  the  old  method  of 
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weighing  out  the  required  amount  from  a  barrel  of  paste  lead. 
It  is  also  proving  more  economical,  as  there  is  far  less  waste, 
and  the  amount  used  is  more  uniform.  We  are  so  well  pleased 
with  the  dry  lead  that  it  will  probably  supplant  the  paste  form 
in  the  near  future  if  not  the  coming  season. 

Moth  Thinning  and  Utilization  Work. 

During  the  past  year  the  work  of  operating  in  co-operation 
with  private  individuals,  either  for  the  amelioration  of  gypsy- 
moth  conditions  or  to  help  in  proper  forest  management,  has 
progressed  in  all  sections  of  the  State.  A  list  of  the  operations 
on  which  work  was  done  during  the  past  year  is  appended.  On 
these  operations  about  3,000  cords  of  wood  were  cut  and  about 
1,400,000  feet  of  lumber.  About  $42,000  of  capital,  supplied  by 
private  individuals,  were  expended  in  carrying  on  the  opera- 
tions. They  were  all  of  the  type  where  the  returns  are  in  excess 
of  the  amount  of  capital  expended,  and  shoidd  all  lead  to  a 
profit,  many  of  them  to  a  substantial  one.  The  work  has  not 
gone  on  as  fast  as  was  anticipated  at  the  beginning  of  the  year, 
due  to  the  great  difficulty  in  obtaining  labor.  Also  the  tran- 
sition period  between  war  and  peace  has  made  it  inadvisable  to 
do  too  much,  especially  in  the  line  of  producing  cordwood,  the 
market  for  w^hich  is  still  very  uncertain.  For  that  reason  a 
number  of  operations  that  might  otherwise  have  been  carried 
on  have  been  postponed  to  some  future  time.  A  number  of 
changes  in  the  personnel  of  that  branch  of  the  work  have  also 
hindered  its  efficiency.  It  is  hard  to  obtain  men  capable  of 
carrying  on  practical  operations  and  compete  in  wages  against 
the  many  openings  which  are  offered  by  private  business. 

Twenty-five  formal  examinations  of  woodland  were  made 
during  the  year,  covering  about  3,800  acres.  Besides  that  a 
large  number  of  informal  examinatioYis  were  made  where  only 
part  of  the  area  was  examined  or  special  advice  only  was 
asked. 

Five  different  meetings  were  addressed  during  the  year,  where 
talks  were  made  on  the  subject  of  operating  along  forestry  lines 
or  the  utilization  of  forest  products.  A  bulletin  is  in  prepara- 
tion on  the  subject  of  portable  sawmills  operating  in  Massachu- 
setts. 
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Operations. 

OWNBB. 

• 

Location. 

'  Area 
(Acres). 

Character. 

Francis  R.  Bangs, 
H.  W.  Bennett, 

D.  C.  Brewer, 

E.  F.  Greene. 
J.  W.  Helburn. 

R.  M.  Johnson,     . 
J.  E.  Majmard,     . 
Sharon  Sanatoriun 
Joaeph  Skinner,     . 

If      . 

Wareham, 

Marion, 

Harvard, 

Wayland, 

Housatonio 

Andover, 

Harvard, 

Sharon, 

Hadley,- 

• 
> 
■ 

9 

t 

40 

100 

180 

110 

70 

10 

16 

00 

50 

Wood  machine. 

Sawmill  and  cordwood. 

Sawmill  and  cordwood. 

Sawmill  and  cordwood. 

Planting, 

Sawmill. 

Sawmill  and  cordwood. 

Planting. 

Minor  Woodland  Operations. 

In  the  eastern  part  of  the  State  there  are  innumerable  small 
tracts  of  woodlands  which,  due  to  gypsy-moth  infestation,  forest 
fires,  chestnut  blight,  etc.,  need  attention.  During  the  past 
year  very  strenuous  efforts  were  put  forth  to  give  object- 
lessons  in  solving  this  problem.  Whenever  tracts  could  be  ob- 
tained and  the  owners  interested  it  was  undertaken,  provided 
the  operation  was  along  a  well-traveled  road  or  in  a  con- 
spicuous place.  The  idea  at  all  times  was  to  show,  through  a 
practical  demonstration,  how  these  woodlands  may  be  treated 
so  as  to  derive  the  most  out  of  them  at  the  present  time,  and 
leave  them  in  a  condition  for  producing  maximum  crops  of 
superior  value  in  the  future. 

In  addition  to  the  utilization  methods  commonly  practiced 
heretofore  of  cutting  into  lumber,  ties>  poles  and  cordwood,  a 
portable  circular-saw  equipment  capable  of  receiving  sticks  of 
wood  of  long  or  unequal  lengths,  and  thus  converting  them  into 
stove  or  furnace  sizes  in  one  concerted  action  in  the  woodland 
itself,  has  been  the  means  of  aiding  in  making  this  work  practi- 
cal and  effective. 

This  equipment  has  come  into  use  when  cordwood  choppers  are 
scarce,  and  by  cutting  in  full  lengths  the  few  skilled  choppers 
were  thus  used  to  great  advantage.  Another  condition  has  also 
prevailed  that  has  been  favorable,  in  that  coal  was  short  and 


.  cypAy  moth  fonst  t! 
town  of  BurliDflan 


Tha  [Woduct  at  one  town'i  portkbla  eiraulu'  a 
kuctha  it  meetji  a  popular  denund,  Thei 
at  ibout  k  tbouauid  coida  on  the  lot. 
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the  demand  for  12  and  16  inch  fuel  wood  was  very  general. 
Many  of  these  operations  sold  the  entire  product  on  the  lot,  so 
eager  were  purchasers  to  secure  it. 

Operations  were  carried  on  in  the  towns  and  one  city  as 
listed  below:  — 


Placs. 


Number  of 
Operations. 


Acree. 


Cords  of 
Wood. 


Bedford, 
Bolton,  . 
BurHngton,    . 
Chelmsford,  . 
Fitohburg,     . 
Groton, 
HJsrvBrd, 
Lunenburg,  . 
Pepperell, 
Sudbury, 
Tjmgsborough, 
Waltham, 
Total.      . 


2 
2 
2 
1 
1 


-20 


20 
0 

80 
35 
80 
70 
46 
80 
20 
15 
40 
40 


481 


125 

45 

60 

75 

160 

180 

80 

1,000 

70 

00 

160 

208 


2,238 


Woodland  operations  of  like  character  took  place  in  Marl- 
borough, Sherbom,  Dunstable,  Hudson  and  Framingham,  under 
our  supervision,  with  a  total  of  over  1,000  cords,  but  without 
the  use  of  sawing  equipment. 

A  municipal  plant  was  installed  at  the  advice  of  the  State 
Forester  in  the  city  of  Boston.  Superintendent  Long  has,  be- 
sides two  circular-saw  outfits,  a  permanent  sawmill.  This 
arrangement  allows  him  to  utilize  all  of  the  small  trees  and 
limbs  for  fuel  wood,  and  the  larger  trees  for  lumber. 


Gtpst-moth  Work  in  protecting  Cranberry  Bogs. 

Co-operative  work  with  the  cranberry  growers  has  continued 
through  the  year.  In  fact,  the  Cape  Cod  Cranberry  Growers' 
Association  complimented  the  department  by  electing  the  State 
Forester's  representative  in  charge  of  the  work  in  that  division 
of  the  State,  Mr.  Walter  F.  Holmes,  as  a  member  of  their 
executive  committee.    The  seriousness  and  importance  of  this 
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work  should  not  be  overlooked,  for  this  industry  is  far  more  im- 
portant than  most  people  realize.  The  following  report,  which 
was  written  by  Mr.  Holmes,  was  sent  in  with  the  approval  of 
Pres.  James  T.  Hennessy  of  the  above-named  association:  — 

Previous  to  1918  bog  work  centered  mostly  in  the  town  of  Carver,  with 
a  small  amount  of  work  done  in  Mashpee  and  Harwich.  Since  then 
we  have  extended  cutting  operations  into  Pembroke,  Kingston,  Dux- 
bury,  Plymouth,  Lakeville,  Rochester,  Bourne,  Falmouth,  Mashpee, 
Bamdtable  and  Plympton,  with  spraying  operations  so  extended  as  to 
include  all  towns  in  which  cranberry  bogs  are  located. 

Mr.  J.  Myrick  Bump,  chairman  of  the  Cape  Cod  Cranberry  Growers' 
Committee,  has  been  of  especial  assistance  to  us  through  his  knowledge 
of  bog  conditions  and  the  splendid  co-operation  of  his  committee. 

Recently  Dr.  Franklin  of  the  State  Experimental  Cranberry  Station 
has  offered  his  services  in  coimection  with  this  work  to  oiu*  local  moth 
superintendents;  also  he  will  conduct  a  special  field  service  to  co-operate 
with  our  work  during  the  caterpillar  season.  We  are  planning  to  hold 
meetings  at  Plymouth  and  Buzzard's  Bay  early  in  January,  and  field 
meetings  during  the  month  of  May. 

There  is  no  doubt  but  that  the  gypsy  moth  has  become  a  serious  men- 
ace to  the  cranberry  industry.  The  great  majority  of  cranberry  growers 
do  not  know  how  to  combat  it,  and  until  recently  were  unable  to  carry 
on  spraying  operations  through  lack  of  proper  equipment.  This  is  bdng 
overcome  at  the  present  time,  I  am  happy  to  say,  and  our  personal  efforts 
to  instruct  the  individual  grower  as  to  his  duty  should  be  of  everlasting 
benefit  to  all  concerned. 

We  especially  call  to  the  attention  of  the  towns  in  which  cranberry 
bogs  are  located  the  importance  of  this  industry  to  the  community,  and 
urgently  request  that  proper  spraying  equipment  be  provided  whereby 
this  work  may  be  done  at  a  reasonable  expense;  also  we  would  suggest 
to  all  growers  who  have  fifteen  or  more  acres  imder  cultivation  the  de- 
sirability of  owning  their  own  spraying  equipment. 

The  State  Fire  Warden's  Report. 

Mr.  F.  W.  Rane,  State  Forester. 

Sir:  —  In  compliance  with  your  request,  and  in  accord  with  tiie 
provisions  of  chapter  722,  section  2,  Acts  of  1911,  I  beg  to  submit  tiie 
following  report  of  the  work  accomplished  by  this  branch  of  the  depart- 
ment this  year. 

The  fire  season  in  general  has  been  a  very  favorable  one.  While  we 
experienced  unfavorable  conditions  from  April  20  to  May  20,  when  we 
had  nearly  900  fires,  the  damage  from  these  fires  was  very  low  compared 
with  other  years,  this  being  undoubtedly  due  to  oiu*  observation  system^ 
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which  is  nearing  completioii,  to  the  stronger  forest  fire  organization  that 
has  been  built  up  in  towns  by  our  district  forest  wardens,  together  with 
the  assistance  rendered  by  the  district  forest  wardens  in  furnishing  extra 
supplies  of  forest  fire  equipment  where  necessary.  This  extra  equipment 
is  carried  by  this  department  for  use  in  emergency  cases,  such  as  large 
fires  that  have  gone  beyond  control,  or  for  use  in  small  towns  that  have 
as  yet  been  unable  to  procure  even  a  small  amount  of  forest  fire  fighting 
equipment  to  enable  them  to  handle  their  fires.  This  department  is 
equipped  now  with  two  complete  forest  fire  outfits,  one  located  in  West- 
borough  and  one  in  Westfield.  Both  outfits  are  equipped  with  motors,  and 
are  sufficient  for  any  ordinary  Gie.  We  hope  that  we  shall  soon  be  able 
to  have  apparatus  of  this  kind  for  use  in  Plymouth  and  Barnstable  coun- 
ties. While  most  of  the  Cape  towns  are  very  well  equipped  for  handling 
their  forest  fires,  at  the  same  time,  special  motor  equipment  of  this  nature 
could  be  centralized  at  the  Myles  Standish  State  Reservation,  thus  givini; 
the  reservation  additional  protection,  and  be  available  for  use  throughout 
the  two  counties. 

We  have  had  in  operation  this  season  36  &[e  observation  stations, 
from  which  more  than  1,400  fires  have  been  observed  and  reported. 
These  stations  are  equipped  with  topographical  maps,  alidades,  powerful 
field  glasses  and  telephones,  which  enable  the  observers  to  report  with 
promptness  and  accuracy  to  the  forest  wardens  or  deputies  the  location 
of  the  fires. 

We  purchased  this  year  the  summit  of  Mount  Grace,  Warwick,  and 
replaced  the  windmill  tower  which  has  been  in  use  there  for  seven  years 
with  a  large  8-ton  steel  tower,  70  feet  high,  with  stairs,  and  a  10  by  10 
foot  room  at  the  top.  The  station  has  always  been  a  very  important  one, 
and  with  the  new  tower  giving  additional  height  overlooks  thousands  of 
acres  of  forested  area  in  Massachusetts,  as  well  as  a  large  amoimt  of 
territory  in  New  Hampshire.  The  towns  of  Athol,  Erving,  Northfield, 
Orange,  Royalston  and  Warwick  contributed  $900  towards  the  cost  of 
this  station. 

The  old  windmill  tower,  formerly  in  use  at  Chelmsford,  and  replaced 
last  year  with  a  70-foot  steel  tower,  has  been  erected  on  the  Myles 
Standish  Reservation.  An  addition  of  10  feet  was  made  to  it,  and  it  now 
forms  a  part  of  the  protective  system  of  the  reservation.  The  exterior 
of  the  Falmouth,  Waltham,  Westborough  and  Chester  towers  and  the 
interior  of  nearly  one-half  of  the  towers  in  the  State  were  painted.  The 
new  tower  at  Chester,  which  was  not  entirely  completed  last  year,  was 
finished  and  in  operation  a  portion  of  this  year. 

The  roads  leading  to  many  of  the  observation  stations  have  been  im- 
proved, so  it  is  now  possible  to  drive  by  automobile  to  them.  This  has 
increased  the  number  of  visitors,  so  that  over  13,000  pleasure  seekers 
coming  from  not  only  Massachusetts,  but  representing  nearly  every  State 
in  the  Union  and  several  foreign  countries,  have  visited  them. 

A  new  forest  &[e  truck  was  purchased  and  is  centrally  located  at  West- 
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borough.    This  is  used  for  forest  fire  work  during  the  fire  season,  and  on 
construction  work  during  the  balance  of  the  year. 

Forest  warden  conferences  were  held  during  the  months  of  February 
and  March  in  the  following  places:  Barnstable,  Fall  River,  Middle- 
borough,  Salem,  Lowell,  Greenfield,  Worcester,  Springfield,  Gardner  and 
Northampton.  These  meetings  were  well  attended  by  forest  wardens, 
deputies  and  selectmen,  and  a  great  deal  of  interest  was  shown  in  the 
following  discussions:  the  necessity  of  providing  towns  with  better  forest 
fire  fighting  equipment;  instructions  to  wardens  and  deputies  as  to  the 
best  methods  of  handling  extinguishers,  piunps  and  other  equipment  at 
fires  in  order  to  accomplish  the  best  results;  the  enforcement  of  the 
forest  fire  laws;  the  importance  of  promptly  reporting  all  fires  to  this 
department;  and  railroad  fires,  with  instructions  as  to  how  to  make  out 
railroad  fire  pay  rolls  in  order  that  towns  may  be  reimbursed  promptly 
for  money  expended  in  extinguishing  them.  The  railroads  were  repre- 
sented by  the  following  claim  agents:  Boston  &  Maine,  E.  A.  Ryder; 
New  York,  New  Haven  &  Hartford,  C.  B.  Rood;  Boston  &  Albany, 
C.  C.  Cone;  and  the  Central  Vermont,  Mr.  Goodell.  Owing  to  the  inter- 
est shown  in  and  good  results  from  these  meetings,  it  seems  desirable  to 
continue  them  again  this  year. 

We  have  had  549  railroad  fires  during  the  season,  as  follows:  Boston  & 
Albany,  107;  Boston  &  Maine,  48;  Central  Vermont,  8;  New  York, 
New  Haven  &  Hartford,  386.  These  fires  burned  over  an  area  of  3,242 
acres,  causing  a  damage  of  $13,319,  and  costing  to  extinguish,  $4,871. 
This  is  the  lowest  railroad  fire  damage  we  have  had  in  several  years. 
Over  700  locomotives  have  been  examined  by  the  department,  and  while 
some  serious  defects  have  been  f oimd,  especially  in  locomotives  running  on 
branch  lines,  most  of  the  defects  have  been  minor,  and  promptly  repaired. 

The  question  of  adequate  fire  protection  for  our  State-owned  reserva- 
tions is  a  matter  that  must  receive  serious  consideration.  We  have  now 
five  State  reservations  comprising  over  12,000  acres,  and  with  the  excep- 
tion of  the  Myles  Standish  Reservation  of  7,000  acres,  in  the  towns  of 
Plymouth  and  Carver,  very  little  work  has  been  done  along  this  line. 
Around  the  entire  reservation  a  narrow  fire  line  has  been  made,  roads 
have  been  bushed  out  and  some  fire  lines  made  inside  the  reservation.  A 
small  amount  of  forest  fire  fighting  equipment  is  also  kept  here  for  use. 

If  the  State  is  to  continue  its  policy  of  reforesting  this  reservation, 
more  adequate  fire  protection  must  be  provided.  The  fire  line  around  the 
entire  tract  must  be  widened,  making  it  especially  wide  on  the  southem 
and  western  sides.  Inside  the  reservation,  and  especially  where  we  have 
extensive  plantations,  the  territory  should  be  divided  into  a  relatively 
small  area  of  from  300  to  500  acres  in  extent  by  wide  Gie  lines.  These 
fire  lines  should  be  made  along  the  present  roads  by  widening  out  the 
existent  lines.  Then,  by  providing  additional  forest  fire  fighting  equip- 
ment, with  one  or  two  small  motor  trucks  for  transportation,  we  shall  be 
able  to  confine  a  fire  to  a  given  area. 
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The  Forest  Commission  during  the  year  established  the  policy  of  leas- 
ing camp  sites  aroimd  the  several  i)onds,  which  means  that  probably  120 
sites  will  be  leased  on  this  reservation  by  June  1  next.  This  of  course  adds 
to  the  fire  danger  by  bringing  in  possibly  500  pleasure  seekers.  On  the 
other  hand,  it  gives  us  a  surplus  of  help  to  draw  from  in  case  of  fire.  Wide 
^  lines  should  be  constructed  around  these  camp  lot  i)onds,  and  also 
aloDg  the  roads  leading  to  the  ponds.  These  fire  lines  would  of  course 
serve  two  purposes,  —  the  protection  of  the  campers  from  fires  coming  on 
to  the  reservation,  and  the  protection  of  the  reservation  from  fires  coming 
from  camp  site  owners.  The  original  cost  of  construction  will  vary  with 
the  amount  and  character  of  the  growth  to  be  cleared,  but  the  expense 
of  maintenance  should  be  very  low. 

The  revenue  received  from  camp  sites,  which  will  be  about  $1,200  per 
year  on  this  reservation  alone,  could  be  reappropriated  each  year,  thereby 
providing  funds  which  we  believe  will  be  ample  for  maintaining  the  fire 
lines  on  this  reservation  after  they  are  once  installed. 

The  fire  conditions  on  the  other  reservations  are  very  different;  there 
is  very  little  fire  risk  at  present,  and  the  possibility  of  leasing  a  large 
number  of  camp  sites  is  not  so  promising,  owing  to  the  lack  of  ponds  and 
ideal  conditions  for  campers.  We  are,  however,  reforesting  considerable 
territory  on  each  reservation,  and  ample  precautions  should  be  taken  by 
constructing  fire  lines  around  these  plantations  and  providing  sufi&cient 
equipment  for  extinguishing  any  fires  that  may  occur. 

It  seems  advisable  that  a  fire  observation  station  be  established  on  the 
summit  of  Proven  Mountain,  which  is  located  on  the  town  line  between 
Agawam  and  Westfield,  on  land  owned  by  the  city  of  Springfield.  We 
have  endeavored  in  the  past  to  protect  the  towns  in  this  locality  from  our 
station  at  Mount  Tom,  but  have  been  unable  to  get  to  fires  promptly 
enough  to  be  of  distinct  advantage  to  the  towns.  This  is  an  extremely 
dangerous  fire  section,  and  a  station  here  would  lessen  the  fire  danger  very 
materially.  An  extension  should  be  added  to  the  fire  tower  located  at 
Hanson.  The  present  tower  is  48  feet  high  and  was  erected  six  years 
ago.  The  growth  aroimd  this  station  has  been  so  rapid  that  the  view  is 
somewhat  obstructed  on  two  sides,  and  a  20-foot  extension  is  desirable. 

Many  of  the  towns,  especially  in  the  eastern  part  of  the  State,  now  own 
motor  equipment,  which  enables  the  wardens  to  get  to  fires  quickly,  and 
to  extinguish  them  before  any  serious  damage  has  been  caused.  Through- 
out the  central  and  western  part  of  the  State  conditions  are  different. 
The  towns  are  not  as  well-to-do,  and  it  is  extremely  difficult  to  convince 
the  town  authorities  of  the  imi)ortance  of  supplying  their  wardens  with 
equipment,  and  better  protecting  their  forested  area. 

As  a  large  percentage  of  our  woodland  lies  throughout  this  locality  and 
within  the  jioorer  towns,  it  is  certain,  if  this  timberland  is  to  receive  proper 
protection,  the  State  must  assist  them  in  addition  to  reimbursing  them 
50  per  cent  of  the  cost  of  the  forest  fire  fighting  equipment,  and  must 
assume  some  of  the  expense  caused  in  extinguishing  fires.    AU  of  the  New 
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England  States,  with  the  exception  of  Massachusetts  and  Rhode  Island, 
assume  a  i)ortion  of  the  forest  fire  fitting  expense  throughout  their  for- 
ested towns,  and  until  such  time  as  Massachusetts  comes  to  the  assistance 
of  these  smaller  towns  this  forested  area  will  not  receive  the  protection  it 
deserves. 

We  called  attention  in  the  last  annual  report  to  the  unsatisfactory 
results  accomplished  in  the  enforcement  of  our  present  slash  law,  and 
endeavored  through  the  General  Court  to  have  this  law  amended,  but 
were  unsuccessful.  We  are  not  gettmg  results  under  the  present  law,  and 
will  not  imtil  this  department  can  assume  some  authority  in  the  enforce- 
ment of  it.  It  seems  advisable  that  another  effort  be  made  to  amend  this 
act,  giving  a  clearer  conception  of  what  is  required,  and  placing  the  re- 
sponsibility of  its  enforcement  with  this  department. 

The  law  requires  that  forest  wardens  shall  be  appointed  by  the  select- 
men dining  the  month  of  January.  As  many  selectmen  fail  to  make  this 
appointment  at  this  time,  and  frequently  it  goes  over  until  after  the 
annual  town  meeting,  it  seems  necessary  that  the  law  be  amended  author- 
izing the  State  Forester  to  make  such  appointment  in  all  cases  where  it  is 
not  made  by  the  selectmen  during  the  month  of  January.  The  reason  for 
this  is  there  is  not  sufficient  time  to  complete  our  town  fire  fighting  organ- 
ization before  the  personnel  of  the  force  is  needed  at  our  observation 
stations. 

Again  this  season  we  have  had  the  hearty  co-operation  of  the  Blue 
Hills  Meteorological  Bureau.  We  find  it  a  distinct  advantage,  especially 
during  a  drought,  to  be  able  at  a  moment's  notice  to  get  valuable  weather 
forecasts  which  we  can  transmit  to  our  observer,  as  so  much  depends, 
not  only  upon  when  rain  is  expected,  but  also  upon  wind  direction  and 
velocity,  aU  of  which  play  an  important  part  in  extinguishing  forest  fires. 

The  usual  large  number  of  permits  for  burning  brush  and  rubbish  have 
been  granted.  Diuing  the  early  spring  several  arrests  were  made  of  par- 
ties violating  the  permit  law,  some  of  whom  were  convicted  and  fined, 
while  others  were  allowed  to  settle  by  paying  for  the  cost  of  extinguishing. 

Over  8,000  cloth  fire  notices  were  distributed  throughout  the  Com- 
monwealth. These  were  posted  by  the  town  forest  wardens  and  our  dis- 
trict men  in  coimtry  stores,  railroad  stations,  camp  grounds,  along  streams 
and  in  other  conspicuous  places. 

We  have  co-operated  again  this  year  with  the  Federal  department 
under  the  Weeks  law,  and  were  allotted  S3,052,  to  be  expended  in  salaries 
of  observers.  This  has  enabled  us  to  carry  nine  men  for  the  entire  season 
on  the  Federal  pay  roU.  Owing  to  the  increase  in  salaries  which  must  be 
paid  to  observers,  it  is  necessary  that  a  larger  amount  be  allotted  for  this 
coming  year. 

Respectfully  submitted, 

M.  C.  HUTCHINS, 

State  Fire  Warden, 
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Towns  receivino  Fire-eqxtipment  Reimbubsehent  during  1919. 


ATon,  . 

.    $28  78 

New  Salem,  . 

.     $57  00 

Belchertown, 

18  00 

Orleans, 

60  30 

Bellingham,  . 

30  63 

Otis,     . 

75  00 

Bozford, 

3  00 

Peru,    . 

19  50 

Ervingp 

37  60 

Washington, 

21  75 

Gosnold, 
Halifax, 

125  00 
8  00 

Total,    . 

.  $498  46 

Montgomeiy, 

14  00 

Comparative  Damages  by  Forest  Fires  for  the  Past  Ten  Years. 


3 


Yeaju 


Number 
of  Fires. 


Acreage 
burned. 


Cost 
to  extin- 
guish. 


Damage. 


Average 
Acreage 
per  Fire. 


Average 
Damage 
per  Fire. 


1910, 
1911, 
1912, 
1913, 
1914, 
Vl«, 
1910, 
1917, 
1918, 
1919, 


1,386 
2,356 
1.851 
2,688 
8,181 
3.008 
1.426 
2.175 
2.'553 
1,666 


42.221 
99.603 
22.072 
68.826 
38.975 
48.389 
16.198 
20.020 
37,638 
22.046 


823,475 
47.093 
20.219 
36.456 
48,760 
36.783 
8.693 
18.033 
28.043 
17.388 


1206.388 
637.749 

80,884 
178367 

96.389 
141.073 

44.766 

41.109 
206,627 

49.069 


30.46 
39.31 
11.92 
20.02 
12.25 
16.08 
13.22 
9.21 
14.74 
14.07 


$148  20 
226  24 
43  67 
66  35 
29  98 
46  90 
36  64 
18  90 
80  06 
31  32 


Types  of  Classified  Damages. 


19U. 


191C. 


1917. 


1918. 


1919. 


Standing  trees,    . 

Logs,  lumber,  oordwood. 

Buildings,    . 

Bridges,  fenoee,   . 

Noidassified.      . 

Totsls,  . 
g  — 


$73,782 

23.644 

81.904 

1.936 

9.907 


$141,073 


$18,786 

4,646 

10.823 

1.638 

8,973 


$44,766 


$24,706 

4,680 

6,893 

687 

4,144 


$71,706 

37.816 

46,025 

1,742 

48339 


$41,109 


$206,627 


$16,696 

7,616 

12,608 

903 

11.648 


$49,060 
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Ttpeb  of  Land  burned  oveb 

(Acres) 

1. 

1»1S. 

lOli. 

lOlT. 

1018. 

lilt. 

Timber, 

8,817 

1,486 

1.287 

2,620 

1,669 

Saoond  growtht    .       •        •       •       • 

6,740 

766 

8.274 

6,606 

2.602 

SMond  growth,  not  merohantable,     . 

0,107 

1.070 

4,187 

6,060 

2.808 

Brash  Iftiid, 

14,681 

0,090 

7,126 

10.640 

11,122 

OxBMland 

8,128 

1,678 

8,814 

4,660 

8,671 

NotdaHified 

5,907 

476 

1,482 

8,186 

108 

Totals,  .        .    *  . 

P-- 

48,880 

16.108 

90,020 

87,688 

22.046 

Forest  Fires  of  1919. 


MOMTB* 


Number. 


Aores. 


Cost  to 
eoctincuish. 


Damace. 


1018. 
I,  •        . 

If  18. 
Jaanaiy, 
Fefannuy,    • 
HanOi, 
April,  . 

MV.    .        .        . 

June,  . 

July.    .       .       . 
Ancost, 
Septenbflr,  . 
Oetober,      . 
Nownbeir,  • 
Totals,  . 


87 
268 
266 
466 

802 
110 
77 
81 
6 
11 
20 


1.666 


18 

104 
1,201 
8346 
6,217 
6,668 

764 

1,278 

2,216 

8 

7 

154 


92.045 


840 


817,888 


85 


145 

- 

1,466 

5.167 

2.406 

5.625 

4,666 

15,407 

4304 

10,890 

1,587 

6,028 

1,616 

1,784 

584 

1.473 

28 

- 

24 

2,525 

126 

80 

840,069 
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Lectubes  and  Addresses. 

The  following  is  a  list  of  lectures  and  addresses  delivered  by 
the  State  Forester  and  his  assistants  during  the  year  1919:  — 

Massachusetts  Tree  Wardens'  and  Foresters'  Association. 

Springfield  Forest  Fire  Conference. 

Men's  Club,  Second  Church,  Dorchester. 

Twentieth  Century  Club. 

Abington  Woman's  Club. 

Westborough  Grange. 

Mount  Grace  Reservation  meeting  (War^ck). 

Parish  House  Brotherhood  Club  (Ipswich). 

Massachusetts  Fire  Chiefs  meeting. 

Eastern  Foresters'  Association  (Kineo,  Me.). 

North  Shore  Forestry  Association  (2). 

Cape  Cod  Cranberry  Association. 

Society  for  the  Protection  of  New  Hampshire  Forests  (Bethlehem,  N.  H.) 

Eastern  Shook  and  Wooden  Box  Association. 

State  meeting  of  moth  superintendents. 

Soldiers'  land  public  meeting  (Springfield). 

Society  for  Promotion  of  Agricultural  Science  (Baltimore,  Md.). 

Western  New  York  Horticultural  Society  meeting. 

Lawrence  Chamber  of  Commerce. 

Wholesale  Dry  Goods  Association. 

Massachusetts  Agricultural  Club. 

New  England  Nurserymen's  Association. 

Association  of  Eastern  Foresters  (New  York  City). 

Waltham  Grange. 

Northamx>ton  Chamber  of  Conmierce. 

Boston  Market  (gardeners'  Association. 

Massachusetts  State  Board  of  Agriculture. 

Massachusetts  Horticultural  Society. 

New  England  Forestry  Congress. 

Rockland  Men's  Club. 

Marlborough  Board  of  Trade. 

Manchester  citizens  meeting. 

Pembroke  Grange. 

Mayflower  Pomona  Grange.  , 

State  Highway  Work. 

The  spraying  of  the  State  highways  has  been  done  as  usual 
under  the  direction  of  this  department  by  the  local  organiza- 
tions in  the  towns  or  the  traveling  sprayers  owned  by  the 
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State,  and  some  creosoting  was  also  done  where  it  was  deemed 
economical.  The  cost  of  the  work  was  19,99 1.05|  and  it  in- 
cluded work  in  111  municipalities. 


The  Distribution  of  Supplies. 

Supplies,  including  arsenate  of  lead  and  hose,  have  been 
furnished  to  towns  and  cities  doing  gypsy-moth  work,  as  usual. 
The  amounts  given  in  the  list  below  do  not  always  correspond 
exactly  with  the  aid  given  the  towns,  as  some  towns  make  pay- 
ments to  the  State  for  all  or  a  part  of  the  bill  for  supplies, 
according  to  the  amount  of  their  net  expenditure  or  their  class, 
under  the  provisions  of  chapter  381,  Acts  of  1905. 

For  amounts  received  from  this  ofiBce  in  reimbursement  and 
for  expenditures,  see  table  on  page  43. 

List  of  CnxES  and  Towns  and  Ahoxtntb  of  Supplies  fubnished  fob 


m^        «»  -^ 

1919. 

Acton S826  13 

Duxbury,                             .   $1,364  41 

Andover, 

90 

East  Bridgewater, 

806  83 

Anhbumham, 

241  03 

Easton,    . 

.     1,771  41 

Anhby,     . 

430  00 

Essex, 

301  77 

Ashland,  . 

539  70 

Falmouth, 

.      1,419  92 

Avon, 

163  20 

Foxborough, 

.      1,840  43 

Ayer, 

407  70 

Freetown, 

113  50 

Bedford,  . 

858  15 

Georgetown, 

.      1.103  26 

Berlin, 

419  64 

Groton,    . 

865  27 

Billerica, 

16  81 

Groveland, 

364  68 

Bolton,    . 

.      1.050  19 

Halifax,   . 

557  27 

Bourne,    . 

.      1,143  39 

Hamilton, 

757  20 

Bozborough, 

708  77 

Hanover, 

.     2,297  18  > 

Boxford,  . 

686  94 

Hanson,  . 

490  99 

Boylston, 

354  16 

Harvard. 

.      1.334  59 

Brewster, 

955  61 > 

Harwich, 

2.399  26 1 

Bridfewater, 

.      1,384  13 

Holbrook, 

536  30 

Burlington, 

813  94 

Holden,    . 

.      1.003  47 » 

Canton,   . 

.     3.761  74 

Holliston, 

.     1,229  40  > 

Carlisle,  . 

.      1.331  76  > 

Hopldnton, 

170  98 

Carver,    . 

2,691  50 

Hudson,  . 

6  81 

Chelmsford, 

887  03 

Ipswich,  . 

1,478  09 

Danvers, 

5  90 

Kingston, 

604  52 

39  00 

Lakeville, 

932  83 

Dennis,    . 

260  99 

Lexington, 

100  36 

Dover,     . 

2,214  83 

Lincoln,  . 

2,322  17 

I>raout,    . 

1,294  27 

Littleton, 

887  83 

Dunstable, 

356  00 

Lunenburg, 

1,732  33 

1  This  inolodM  cost  of  •prayvr. 
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Li0T  OF  CrriEB  and  Towkb  and  Amounts  of  Supplies  furnished  fob 

1919  —  Conduded. 


Lyimfidd, 

MMMOBid, 

Marion,   . 

Manhfield, 

Maahpee, 

Medfield. 

Morrimao, 

Middleborough 

Middleton, 

Noodhmn, 

Newbury, 

Norfolk,  . 

Nortli  Andowr, 

North  Raadinc 

NorthlxHoash, 

Norton.   . 

Norwell,  . 

Oriflans,  . 

PoniDrolcOt 

Pepperell, 

Flainyille, 

Pljnnpton, 

Mnoeton, 

Raynham, 

Readins, 

Bahoboth, 


Rockport, 
RoiHay,  • 
Salkbaxy, 
Sandwich, 
flaucus,  . 
Sdtuate,  . 
Shuon,    • 


$946  67 

Sherbom. 

$689  62 

16  60 

Shirley,    . 

676  22 

1.482  86 

Shrewsbuiy, 

667  47 

2,228  181 

Southborough. 

.      1.367  46 1 

1.164  69 1 

Sterling.  . 

499  93 

2.116  32 

Stoneham. 

844  31 

162  88 

Stoughton, 

.      1,101  47 

1,796  81 

Stow, 

861  02 

449  21 

Sudbury. 

893  48 

78  00 

Templeton, 

261  91. 

1,128  18 

Tewksbury. 

906  72 

280  39 

Topefield. 

266  87 

1,361  09 

Townaend. 

686  68 

1.282  241 

Truro, 

174  62 

824  22 

IVngsborough. 

.     1,293  87 

497  43 

Walpole.  . 

78  00 

1.068  89 

Waltham. 

20  04 

921  131 

Wayland. 

.     1.068  61 

2.260  86 

Wellfleet. 

411  31 

1,040  68 

Wenham. 

666  06 

462  06 

Weet  Boylston. 

621  61 

420  14 

West  Bridgewater.    . 

,     1,400  31 1 

816  20 

Weet  Newbury, 

614  93 

804  14 

Weetborough.  . 

668  09 

36  94 

Weetford. 

.     1.269  66 

181  60 

Weetminster,    . 

282  92 

386  28 

Weeton.  . 

2.189  33 

2  68 

Westport, 

78  00 

663  86 

Wilmington.     , 

1,370  16 

666  26  - 

Winchendon.    . 

460  63 

1.002  86 

Wrentham. 

11  80 

460  001 

Yarmouth, 

1,176  821 

2.687  64 

20  99 

\ 

U04,966  82 

*■  This  inelttdes  cost  of  spnysr.. 


State  Foteet  Cmninlerfon, 

Forestry  and  ovMfiee,    . 

Porchaae  and  planting  of  forest  lands, 

PteventkMi  of  foreet  fiiea, 

Speeial  North  Shore  fund. 

Thinning  work,       .... 

TkaveDing  spragrer, 

DoTw  woocfland  work, 

Msssicihueette  Higliway  Commission, 


$14  66 

2  60 

10  80 

128  47 

3,403  26 

60  13 

3  16 

42  60 

1,862  10 

$6,617  66 
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FiNANCuL  Statements. 

General  Forbbtbt  and  Nxtbsbbieb. 

BeedpU. 
Appropriation  for  1919, .     $20,850  00 

Expendittarea. 
General:  — 

Pay  roU, $4,186  00 

Travel, 4,030  84 

Printing, 193  77 

Postage,  books,  etc., 22  07 

Supplies  and  equipment 230  91 

Express,  teaming  and  telephone,       .  227  42 

Nursery:  — 

Pay  roU, 9,988  70 

Seed 741  11 

Supplies  and  equipment, 476  09 

Express  and  teaming, 660  02 

Sundries, 92*35 

20,849  28 

Balance  returned  to  treasury  Nov.  30, 1919,  ...  $0  72 

Purchase  and  Planting  of  Forest  Lands. 

Receipts. 
Appropriation  for  1919, $10,000  00 

Expenditurea. 

Pay  roU, $8,786  30 

Travel, 202  33 

Supplies  and  equipment,     .       .       .       .  192  03 

Express,  freight  and  teaming,     ....  296  64 

Seed, 423  75 

Sundries, 82  50 

9,983  55 


Balance  returned  to  treasury  Nov.  30,  1919,  ...  $16  45 
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Pbevemtion  of  Fobest  Fibes. 


Appioptiation  for  1919, 


Salaries, 
Travel, 


ReeeipU. 


Expenditures. 


Sundries  and  supptiea, 

Equipment,    .       .       .       . 

Construction, 

Teams,  f  rei^t  and  express, 

Telephone,     .       .      .       . 

Town  supplies. 

Truck  expenses,    . 

Rent  and  purchase  of  land, 


Balance  returned  to  treasury  Nov.  30, 1919,  . 


$21,333  00 

6,574  17 

474  33 

344  29 

1,839  63 

3,196  70 

89  50 

877  69 

1,305  46 

171  10 

792  00 

136,000  00 


35,998  73 
II  27 


Office  Sai^aries. 

Receipts. 
Appropriation  for  1919, $7,300  00 


Salaries, 


Expenditures. 


•       • 


7,254  58 


$45  42 


Balance  returned  to  treasury  Nov.  30,  1919,  . 

Office  iNcmENTALS. 

Receipts. 
Appropriation  for  1919, $5,000  00 


Expenditures. 

Travel, 

Printing,        .... 
Stationeiy  and  postage, 
Stationery  and  office  supplies. 
Maps,  books  and  photographs, 
Educational  work. 
Sundries  (including  telephone). 


$1,478  11 
877  10 
925  33 
576  89 
262  64 
52  20 
375  17 


4,547  44 


Balance  returned  to  treasury  Nov.  30, 1919,  . 


$452  56 
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SUPPBESSION  OF  GtPST  AND  BrOWN*TAIL  MoTHS. 

Receijda. 

Balance  on  hand  Nov.  30,  1918, $83,749  46 

Less  reimbursement  paid  for  1918,    .  .,     .  26,262  98 

Balance  for  1919  work, $57,486  48 

Appropriation  for  1919, 225,000  00 

Receipts  credited  to  appropriation:  — 

State  Forest  Commission, $21  30 

General  forestry  and  nurs^es,  ....  26  52 

Purchase  and  planting  of  forest  lands,  35  24 

Glidden  Company, 760  00 

84306 

$283,329  54 
Expenditwrea. 

PayroU, $20,226  18 

Travel, 11,676  61 

Supplies,        y 109,435  18 

Rent  of  store, 300  00 

Store  equipment, 134  41 

Special  work, 15,874  87 

Town  pay  rolls, 34,710  62 

Reimbursements, 15,301  12 

Thinning  work, 317  63 

Printing, Ill  04 

Stationery  and  postage, 19  79 

Teaming,  repairs,  etc., 1,542  79 

209,660  24 

Balance  Nov.  30, 1919, $73,679  30 


Statebosnt  of  Receipts  for  1919. 

Genebal  Fobbbtbt  and  Nubsbbibb. 
For  trees  sold, $4,136  15 

PUBCHASB  AND  PLANnNG  OF  FoBBST  LaNDS. 

Redemption  and  purchase  of  lots:  — 

W.  A.  Wilson, $1,276  84 

Boston  &  Maine  RaiLxiad, 11  35 

S.  Bent  &  Brothers,  Incorix)rated, 687  81 
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Caroline  S.  Johnson, $166  50 

Paul  B.  Morgan, 369  43 

Leeaie  M.  Morgan, 481  22 

Levi  H.  Greenwood, 1,157  77 

Ck)fdwood  sold:  — 

French  lot, 36  00 

Miscellaneous: —  ' 

Boston  &  Maine  Railroad  (damages), 26  01 

Everett  0.  Kske  A  Co., 1  50 


HI  13  43 

Prbyention  of  Fobest  Fibxs. 

For  equipment  from  towns  and  cities, $1,597  36 

For  fire  towers:  — 

Athol, 200  00 

Carlisk, 150  00 

Erving, 100  00 

Northfield, 100  00 

Orange, 200  00 

lUyyalston, 100  00 

Warwick, 200  00 

Total, $2,647  36 


SUPPBBSBION  OF  GtPBT  AND  BrOWN-TAIL  MoTHB. 

Aahby, $84  80 

Auburn, 1  45 

Ayer, 984  06 

Bedford, 66  96 

Berkley, 25  89 

Beverly, 3,000  00 

BiDerica, 125  15 

Bourne, 311  61 

B<^l8ton, 671  20 

Brklgewater, 1  02 

Danvers, 4  96 

Dedham, 39  00 

Essex, 1,086  08 

FVeetown, 1  17 

Groveland, 73  00 


AmoufU  carried  fcrtixxrd, $6,476  35 
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Amount  braugJU  forward, S6,476  35 

Hanson, 145  78 

Holbrook, 34  73 

Holden, 1,125  68 

Hopkinton, 732  21 

Littleton, « 528  61 

Lynnfield, 1,286  69 

Manchester,  ...              3,000  00 

Medfield, 326  33 

Medford, 80  00 

Millis, 47  40 

Princeton, 555  63 

Quincy, 1  25 

Heading, 7  02 

Rehoboth, 236  14 

Rockport, 3  50 

Rowley, 1,113  93 

Saugus, 225  00 

Sharon, 2  31 

Shrewsbury, 2,099  61 

Stoneham, 185  91 

Stoughton, 135  93 

Templeton, 1,140  80 

Topsfield, 497  68 

Waltham, 13  36 

Wayland, 561  38 

Wenham, .  251  08 

West  Boylston, .  869  31 

West  Newbury, 77  95 

Westmioster, 765  05 

Weston, •       67  10 

Winchendon, 2,574  69 

Wrentham, 397  25 

Yarmouth, 21  17 

P.  S.  Goodwin, 100  00 

Russell  Estate, 95  00 

Chautauqua  Association, 13  86 

Edw.  R.  Macomber, 20  00 

F.  J.  Bradlee, 20  00 

Wm.  D.  Sohier, 6,000  00 

Highway  Commission, 194  89 

Barrels  sold, 10  40 

<32,040  98 
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Financial  Sumbiajry  of  Moth  Work  by  Towns  Am>  Cities. 

In  the  following  table  we  show  the  expenditures  in  detail  for 
the  year  1919,  and  also  the  required  expenditure  for  1920:  — 


IMf. 

1928. 

CXTGBB  AXD 

Towns. 

B^ 

quired 

Impend- 

iture. 

Total 

Net 

Exi>end- 

iture. 

PrivBto 
Work. 

B^ 

imbune> 

ment. 

Tools 
supplied. 

Total 
Amount 

from 
State. 

Re- 
quired 
Expend- 
iture. 

AUngtoa, 

$M00  06 

- 

- 

- 

- 

- 

81.631  67 

Acton,    . 

820  81 

8086  24 

/    8768  681 
\     18318 

1   816698 

682618 

898106 

860  48 

Aonalmet, 

660  66 

- 

- 

- 

- 

- 

707  91 

AmeBbury, 

2.986  08 

- 

- 

- 

- 

- 

3,011  06 

AndoWff 

8.207  08 

- 

- 

- 

90 

- 

3.894  96 

Arlincton, 

6,000  00 

- 

- 

- 

- 

- 

6,000  00 

Atbbxunbam, 

642  06 

1,128  62 

184  24 

686  67 

24108 

827  60 

687  91 

Aahby.    . 

280  42 

688  61 

886661 

86819 

480  00 

78819 

296  00 

66106 

848  41 

218  60 

197  88 

689  70 

787  08 

689  60 

Athol*     . 

2,902  78 

- 

- 

- 

- 

- 

3,288  07 

Attloboio. 

6,00000 

- 

- 

- 

- 

- 

6,00000 

868  20 

470  81 

112  66 

- 

- 

- 

865  86 

Avon, 

489  08 

47800 

102  46 

- 

168  20 

16217 

624  31 

Ayw,       . 

1,228  07 

1,848  82 

148  76 

120  76 

407  70 

62845 

1.246  86 

8,407  78 

s 

- 

- 

- 

- 

8.098  79 

Barre.     . 

1,184  64 

- 

- 

- 

- 

- 

1,255  62 

B«lford. 

788  09 

1317  20 

/      146801 
\  1,111  18 

1  1JQH20 

85816 

13B2  85 

828  68 

Bellincham, 

602  88 

- 

- 

- 

- 

- 

612  92 

Babnont, 

6,00000 

- 

- 

- 

- 

- 

6.000  00 

Bvkknr, 

24614 

16618 

4186 

- 

- 

- 

27122 

Berlin,    . 

262  74 

1.188  86 

176  86 

87112 

419  64 

1,290  76 

26812 

Bewrly, 

6,000  00 

- 

- 

- 

- 

- 

6,000  00 

BiDniea, 

2,616  84 

- 

- 

- 

16  81 

- 

2.565  47 

Blaokatone, 

80806 

- 

- 

- 

- 

- 

828  87 

Bolton.  . 

822  61 

1,198  66 

70600 

87604 

1,05019 

1.92628 

83189 

Boston*  • 

6,000  00 

- 

- 

- 

- 

- 

6.000  00 

Boonio,  . 

2,882  28 

1,710  28 

2,010  68 

- 

1.148  89 

472  89 

2,465  92 

Bozbofoogh,  . 

127  48 

80  98 

/     61083> 
1        400 

}     - 

708n 

662  82 

129  24 

Bozlbrd, 

368  60 

977  86 

806  92 

62466 

686  94 

U1149 

88190 

BoyistoOf 

24416 

946  89 

837  72 

702  28 

35416 

1,066> 

286  22 

1  Lead  sold. 
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Iflf. 

xtao. 

Crixs  axd 
Towns. 

B^ 

quired 

B^cpend- 

iture. 

Total 
Net 

Expend- 
iture. 

Private 
Work. 

B^ 

imbuTM- 

ment. 

Tocds 
supplied. 

Total 
Amount 
received 

from 

State. 

Be- 
quired 
Expend- 
iture. 

Braintree. 

IS3M14 

- 

- 

- 

- 

- 

8430464 

Brewster, 

935  08 

8810  26 

/     847051 
I     26538 

1   826028 

8065  61* 

$000  84 

82400 

Bridtewater,  . 

130640 

2.060  67 

/         5801 
\  1305  20 

}     14820 

138418 

138288 

137028 

Brim6eld, 

20168 

- 

- 

- 

- 

- 

84184 

Brockton, 

5,000  00 

- 

- 

- 

- 

- 

530000 

Brookfield,     . 

680  80 

- 

- 

- 

- 

- 

68100 

Brookliae, 

5,000  00 

- 

- 

- 

- 

- 

5,00000 

Burlington,    . 

445  66 

887  27 

70180 

44161 

818  04 

1355  56 

450  08 

Csmbridfle,    . 

5,000  00 

- 

- 

- 

- 

- 

5300  00 

Csnton,  . 

2,178  06 

2,11782 

5,157  62 

- 

8.76^74 

8,700  60 

23S7S2 

Carlisle, .        .        . 

20185 

2.467 11 

674  81 

1,080  76 

1381  76* 

8.047  58 

20685 

Carver,  . 

706  48 

2.380  71 

/     885861 
\  8367  66 

1 1384  28 

2,601  50 

4,886  78 

82035 

Charlton, 

606  27 

- 

- 

- 

- 

- 

68048 

04740 

- 

- 

- 

- 

- 

1,000  03 

Chelmsford,   . 

2,004  25 

1.850  82 

138786 

- 

88708 

242  60 

2378  01 

Chelsea,          .        . 

5,00000 

- 

- 

- 

- 

- 

530000 

Chilmsrk, 

172  83 

- 

- 

- 

- 

- 

174  71 

Clinton,  . 

8.060  07 

- 

- 

- 

- 

- 

4.08214 

Cohaseet, 

2,461  57 

- 

- 

- 

- 

- 

2,610  11 

Concord, 

2,804  60 

- 

- 

- 

- 

- 

2382  60 

104  28 

- 

- 

- 

- 

- 

205  05 

Danversi 

8,27618 

- 

- 

- 

590 

- 

830150 

Dartmouth,    . 

2,86112 

- 

- 

- 

- 

- 

2,46810 

5,000  00 

- 

- 

- 

8000 

- 

5300  00 

Deerfield, 

1.470  12 

- 

- 

- 

- 

- 

1,606  07 

Dennis,  . 

548  08 

55804 

14400 

006 

26000 

27006 

50044 

Dishton, 

058  06 

- 

- 

- 

- 

- 

138164 

Douglas, 

577  30 

- 

- 

- 

- 

- 

58756 

Dover,    . 

1,067  24 

135128 

1320  58 

777  66 

2,214  88 

2,002  40 

136188 

Draout,  . 

1.188  58 

238010 

846  88 

000  66 

130427 

2,10408 

1,108  66 

Dudleyi  . 

00718 

- 

- 

- 

- 

1,183  61 

16128 

686  68 

81618 

475  80 

85600 

88188 

163  66 

Duzbury, 

1.86511 

2,68811 

1,688  80 

1328  00 

130441 

1,60241 

1366  25 

East  Bridgewater,  . 

1,844  06 

1357  70 

488  74 

212  74 

80688 

1310  67 

1368  20 

\ 

177  50 

— 

— 

— 

- 

•* 

214  00 

1  Lead  sold. 


*  Include!  sprayer. 
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Itlt. 

mo. 

CxraS  AND 

Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 

imbuiae- 

ment. 

Tools 
supplied. 

Total 

Amount 

reoeived 

from 

State. 

Re- 
quired 
Expend- 
iture. 

EaethamptoQ, 

14,348  09 

- 

- 

- 

- 

- 

Eatton,  . 

1,608  91 

81.926  92 

81.790  68 

881801 

81.771  41 

82398  42 

81.699  67 

684  83 

- 

- 

- 

- 

- 

702  98 

Eases,     . 

62484 

86686 

61716 

88102 

30177 

682  79 

688  08 

ETurett,  . 

6,00000 

- 

- 

^ 

- 

- 

6.000  00 

Fairfaaven, 

2.467  19 

- 

- 

- 

- 

«■» 

2.718  66 

Pan  River.     .        . 

6.000  00 

- 

- 

- 

- 

- 

630000 

Falmouth, 

2.846  78 

2.776  89 

647  86 

- 

1.419  92 

1,080  06 

2,948  88 

Fit4shbuzSf 

6.000  00 

- 

- 

- 

- 

- 

6.000  00 

Foxboiouch,  . 

1,191  49 

2.808  00 

186  87 

1.117  41 

1340  48 

2.957  84 

1,288  88 

^amincham, 

6.00000 

- 

- 

- 

- 

- 

VMM)  00 

Franklin, 

2.284  46 

- 

- 

- 

- 

- 

2316  96 

Fraatown, 

617  66 

- 

- 

- 

118  60 

- 

64918 

Gardner, 

4.66608 

- 

- 

- 

- 

- 

4,766  87 

Gflonetown,  . 

684  40 

866  97 

696  68 

82167 

1.108  26 

1.424  88 

664  09 

Gbuoeater,     . 

6.000  00 

- 

- 

- 

- 

- 

6.000  00 

Grafton, 

1.896  48 

816  46 

100  00 

- 

- 

- 

1.423  79 

Great  Barrington, . 

8.00318 

- 

- 

- 

- 

- 

8.126  96 

Greenfield,      . 

6,00000 

- 

- 

- 

- 

- 

6.000  00 

Gioton,  . 

1.138  08 

2.084  61 

i     440781 
I     62688 

1     88668 

866  27 

1,760  00 

- 

Groveland,     . 

697^ 

642  84 

r       93801 
\     68689 

)     - 

864  68 

309  25 

684  83 

Halifax.  . 

81194 

1,062  88 

622  88 

740  44 

667  27 

1.297  71 

825  42 

HamUton,       . 

1.66112 

8.096  68 

1.370  61 

600  00 

767  20 

1367  20 

1.606  59 

Hanover, 

77718 

2.099  94 

1.69911 

1.097  81 

2.297  18> 

8.169  99 

83019 

Hanaon, 

824  01 

1.014  96 

692  71 

190  96 

490  99 

68194 

806  56 

Harvard, 

77146 

992  68 

/      867  861 
\     94741 

1     22123 

1334  69 

1366  82 

648  24 

Harwich, 

77948 

8.060  76 

61606 

138127 

2.899  26S 

8.780  53 

797  64 

Haverhill,       . 

6.00000 

- 

- 

- 

- 

- 

6.000  00 

Hingham, 

2311  67 

- 

- 

- 

- 

- 

2395  96 

Hblbrook. 

789  00 

642  22 

407  60 

- 

686  80 

889  62 

793  69 

Holden.  .        .        . 

828  66 

2.207  74 

449  26 

137918 

1.008  47  > 

2,167  66 

1.010  27 

HolBaton, 

840  67 

1.208  06 

/       80881 
I     68242 

}     - 

1364  49< 

916  87 

866  52 

Hopedale, 

1,70900 

- 

- 

- 

- 

1.713  96 

Ho|>ldntoQ,    . 

76174 

1,87684 

68  70 

624  60 

170  96 

79668 

778  62 

Hiibbardaton, 

1               — 

82619 

- 

- 

- 

- 

- 

852  58 
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Cmxa  AND 
Towns. 

Re- 
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Ejcpend- 
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Total 
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Expend- 
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Private 
Work. 

Re- 
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Total 
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from 

State. 

Re- 
quired 
Expend- 
iture. 

Hudeon, 

81,888  78 

81,711 49 

f     81278* 
I     66481 

} 

- 

86  81 

- 

82384  97 

HuU,      .        . 

4,884  04 

- 

- 

- 

- 

- 

4.408  74 

Ipewioh. 

2.264  81 

2.84989 

1,66806 

- 

M7800 

8M78  09 

238206 

Eincaton, 

668  68 

1,11611 

88172 

846748 

804  62 

1362  00 

67482 

UkeviUe,       . 

490  01 

473  92 

616  47 

- 

962  88 

918  71 

497  27 

lABfleeter. 

968  67 

- 

- 

- 

- 

- 

99648 

Lawrenoe, 

6,000  00 

- 

- 

- 

- 

630000 

Leioeeter, 

1,072  86 

- 

- 

- 

- 

- 

139188 

Lenox,    . 

2,061 12 

- 

- 

- 

- 

- 

2,95888 

Leomineter,    . 

6,000  00 

- 

- 

- 

- 

- 

8300  00 

Lvdnctqp, 

8,410  94 

8,90812 

/       1706» 
\  1,667 18 

} 

- 

100  86 

10086 

8366  70 

Leyden, . 

10619 

- 

- 

- 

- 

- 

11027 

linooln. 

76187 

1,898  86 

1,862  76 

- 

232217 

232217 

76742 

littleton, 

686  99 

468  41 

/     600  911 

\      4678 

) 

- 

88788 

80426 

600  89 

LoireU,   . 

6,00000 

- 

- 

- 

- 

- 

8300  00 

Lunenburg, 

688  89 

1,80180 

f      870  261 
\  7,780  07 

} 

202  66 

1,782  88> 

1319  74 

no  80 

Lynn,     . 

6,00000 

- 

- 

- 

- 

- 

630000 

Lynnfield, 

646  99 

1.84417 

680  89 

89718 

946  87 

1342  86 

688  65 

Kalden,  . 

6.000  00 

- 

- 

- 

- 

- 

830000 

Mancheeter, 

4,468  68 

- 

- 

- 

- 

- 

430221 

Mansfield, 

8,128  26 

- 

- 

- 

1660 

- 

234621 

Marblehead, 

4.64218 

- 

- 

- 

- 

- 

4.66821 

llarion.  . 

1.806  77 

1<46048 

1,166  62 

- 

1,482  86 

1,482  86 

1316  89 

Marlborouch, 

4.688  n 

- 

- 

^ 

- 

- 

4,77582 

Marahfield, 

1.097  80 

1,864  66 

/      128  081 
\  1,768  14 

} 

4176 

2338 18> 

2,044  94 

1,108  27 

Mashpee, 

18618 

2,807  87 

66126 

1306  60 

1,164  69* 

238828 

102  61 

Mattapoiaett 

744  87 

- 

- 

- 

- 

78847 

Maynard, 

1319  16 

- 

- 

- 

- 

- 

1.92870 

Medfield, 

868  26 

1,088  08 

/       42841 
\     871 87 

} 

179  88 

2,118  82 

239818 

86181 

Medford, 

8.00000 

- 

- 

- 

- 

- 

630000 

Medway, 

770  78 

- 

- 

- 

- 

^ 

81291 

Melrose, . 

6,00000 

- 

- 

- 

- 

- 

830000 

Hendon, 

804  87 

- 

- 

- 

- 

- 

80991 

Merrinao, 

66171 

1,172  78 

207  86 

82104 

162  88 

888  92 

862  98 

Methuen. 

6,000  00 

- 

- 

- 

- 

- 

830008 

1 
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1010. 

1926. 

CmCS  AND 

Towns. 

quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

imburse- 
ment. 

Tools 
supplied. 

Total 

Amount 

reoeiv«d 

from 

Bute. 

Re- 
quired 
iScpend- 
iture. 

Middkborough.     . 

$3,013  06 

88.06411 

81.028  00 

81,040 16 

81.706  81 

- 

82.104  63 

MiddletoD,     . 

40184 

1,27214 

82862 

870  80 

44021 

81,810  61 

40744 

MiUbid.  .       . 

4.10440 

- 

- 

- 

- 

- 

4.36080 

ICiUbury. 

1404  04 

- 

- 

- 

- 

- 

1.488  60 

MiUis,     . 

640  7S 

- 

- 

- 

- 

- 

60068 

MinTille. 

00166 

- 

- 

- 

- 

- 

616  70 

Mihon,   . 

5.00000 

t     " 

- 

- 

- 

- 

6.00000 

Mooeofi« 

868  Y6 

- 

- 

- 

- 

- 

826  42 

Montacue, 

8,438  76 

- 

- 

- 

- 

- 

8.602  70 

Naliant. 

1,668  67 

- 

- 

- 

- 

- 

1.662  74 

Nantneket, 

3,30268 

- 

- 

- 

- 

- 

8,32816 

Natink.  . 

8402  00 

- 

- 

- 

- 

- 

8,68846 

Needlttm, 

8.86144 

- 

- 

- 

7800 

- 

8,060  68 

N«r«r  Bedford, 

6.00000 

- 

- 

- 

- 

- 

6,00000 

Neir  Braintree, 

188  06 

- 

- 

- 

- 

- 

19812 

NeirSakm,    . 

82207 

- 

- 

- 

- 

- 

21612 

Netrbury, 

608  8S 

1,60018 

/     488271 
\     68880 

1  1.006  80 

1.128 18 

2.228  86 

62010 

N0irbttr3rportt 

4,683  82 

- 

- 

- 

- 

- 

4.60088 

Newton, 

6.000  00 

- 

- 

- 

- 

- 

6/)00  00 

Norfolk. 

482  04 

817  20 

3«0  00 

88616 

28080 

616  66 

400  67 

North  AndoTor,     . 

2.864  66 

8,016  02 

/     26060^ 
\  148070 

}     - 

IWOO 

IJUIOO 

2,430  86 

No.  Attleboiouch, . 

8.882  00 

- 

- 

- 

- 

8.488  81 

North  Brookfield,  . 

882  08 

- 

- 

- 

- 

- 

86017 

North  Readinc.     . 

46816 

1.766  72 

680  36 

1.087  66 

1,282  24» 

2.044  80 

468  07 

Northborooch, 

778  80 

1,88108 

676  00 

1.06800 

824  22 

1,882  81 

778  48 

NorthbridtB.  . 

3.184 18 

- 

- 

- 

- 

- 

3.38630 

Norton,  . 

73170 

1.086  08 

160  88 

816  28 

40748 

812  06 

777  01 

Norwell. 

606  66 

1.070  40 

/      180  001 
\  3.07062 

1     66476 

1.06880 

1.628  64 

616  20 

Norwood, 

6.00000 

- 

- 

- 

- 

- 

6,000  00 

Oak  Bluffs,     . 

00646 

- 

- 

- 

- 

- 

- 

Oakham, 

18186 

- 

- 

- 

- 

- 

178  40 

Oiaacs,  . 

1.662  06 

- 

- 

- 

- 

- 

1.748  65 

Orleans,. 

62078 

1/N»74 

20176 

200  01 

021 18> 

00614 

58168 

Osfaid,  .       . 

866  60 

- 

- 

- 

- 

- 

04156 

Pkbnsr.  .       , 

2,766  61 

- 

- 

- 

- 

- 

3.84166 

1  LaadsoM. 
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Cim>8  AlfD 
TOWKS. 

R^ 
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Expend- 
iture. 

Total 
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Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tocds 
supplied. 

Total 

Amount 

received 

from 

State. 

Re^ 
quired 
Expend- 
iture. 

Paxton,  . 

$17001 

- 

- 

- 

- 

- 

$160  77 

Peabody, 

5,00000 

- 

- 

- 

- 

- 

530000 

Pembroke, 

Ml  80 

12,88184 

81,481  21 

82,28046 

$236086 

84360  81 

56166 

Pepperell« 

1,017  64 

2377  20 

/      100  001 
\     60810 

1  1,81606 

1340  68 

2366  76 

132164 

Peteraham, 

428  76 

- 

* 

- 

- 

- 

44650 

Phillipeton, 

186  88 

- 

- 

- 

- 

- 

116  61 

PbinviUe, 

446  88 

70186 

68  70 

84608 

46205 

80708 

- 

Plymouth, 

6,000  00 

- 

- 

- 

- 

- 

530000 

Plympton, 

106  66 

1,666  68 

/       12  001 
\     18182 

1  136998 

42014 

1,78012 

207  08 

Princeton, 

447  82 

2,22841 

106  04 

1,78069 

816  20 

2306  79 

46264 

Provinoetown, 

1,26448 

- 

- 

- 

- 

- 

1356  68 

Quinoy,  . 

6,00000 

- 

- 

- 

- 

- 

5.00000 

Randolph, 

1,121  86 

- 

- 

- 

- 

- 

1.161  62 

Rasmham, 

606  26 

62008 

88601 

- 

80414 

80414 

52628 

Reading. 

8,28810 

- 

- 

- 

8604 

- 

837746 

Rehoboth, 

47128 

- 

- 

- 

18160 

- 

47104 

Revere,  . 

6,000  00 

- 

- 

- 

- 

- 

530000 

Rochester, 

486  06 

60210 

27810 

166  24 

886  28 

56062 

45287 

Rockland, 

2,168  16 

- 

- 

- 

- 

- 

2377  72 

Roekport, 

1,782  08 

- 

- 

- 

266 

- 

1,77264 

Rowley,  . 

406  24 

1,616  82 

/      186  701 
\     47602 

}  1,211 68 

668  86 

137644 

41828 

Royalston, 

867  78 

- 

- 

- 

- 

- 

88060 

Rutland, 

400  08 

- 

- 

- 

- 

- 

48116 

Saltfn,    . 

6.000  00 

- 

- 

- 

- 

- 

6,00000 

Salisbury, 

788  06 

1,124  22 

/       76  671 
\     80640 

1     84116 

666  26 

1,006  41 

81189 

Sandwich, 

676  71 

1,06669 

f     266  071 
\     172  82 

1     48088 

1,002  86 

1,488  74 

68667 

Saugus,  . 

8,12706 

- 

- 

- 

460  00> 

- 

830692 

Sdtuate, 

2^78  40 

2.010  14 

/       86841 
\  2,660  40 

}     - 

2387  64 

2,426  76 

238841 

Seekonk, 

860  77 

- 

- 

- 

- 

97924 

Sharon,  . 

1,40018 

- 

- 

- 

SO  00 

- 

l,4tt26 

Sherbom, 

648  88 

2,286  22 

/     604  901 
1     990  67 

}  130189 

68062 

2,180  01 

66014 

Shirley.  . 

674  76 

618  28 

f       62001 
\     10000 

}     - 

576  22 

676  22 

664  29 

Shrewsbury,  . 

1.458  80 

2.044  66 

024  76 

60186 

667  47 

1,168  88 

1,66806 

Somerset, 

81168 

- 

- 

- 

- 

- 

99717 

SomerviUe, 
1    .                = 

6,00000 

- 

- 

- 

- 

530060 

^ 
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1M8. 

1920. 

CiTXBi  JLin> 

Towm. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

R^ 

imburae- 

ment. 

Toole 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

8Dttt]ibonnich» 

$878  48 

12.027  24 

11,006  20 

192876 

$1,887  45* 

$2,066  21 

$808  45 

Spaoeer, 

1.424  08 

- 

- 

- 

- 

- 

1.468  37 

Sprincfield,     . 

5,00000 

- 

- 

- 

- 

- 

5.000  00 

Storlinc, 

556  27 

01512 

/      186  961 
\      87  70 

1     85885 

400  08 

858  78 

570  03 

Stoekbridge.  . 

1.804  88 

- 

- 

- 

- 

- 

1,870  94 

Stoneham,      . 

2.618  06 

2,618  96 

08658 

- 

844  81 

675  75 

2,075  50 

Bfawichton, 

2.254  84 

2,44160 

/       10  801 
\     04960 

1     186  76 

1.101  47 

1,288  28 

2,40010 

Stow,      . 

456  71 

1.88126 

837  78 

1^24  55 

86102 

2,285  57 

462  51 

Sturbridce,     . 

890  88 

- 

- 

- 

- 

- 

438  93 

Sudbory, 

574  06 

1.125  69 

/      025861 
\     874  65 

1     55168 

808  48 

1,44511 

58010 

Button,  . 

660  46 

- 

- 

- 

- 

- 

665  65 

Svempeoott, 

5.000  00 

- 

- 

- 

- 

- 

5,00000 

Swansea, 

78106 

- 

— 

- 

- 

- 

772  08 

TaunUm, 

5,000  00 

- 

- 

- 

- 

- 

5.000  00 

Tempkton,     . 

1,02179 

1.244  50 

220  70 

222  71 

25101 

474  62 

- 

Tewkebttiy,    . 

1,11268 

2.29680 

548  84 

.  1.185  67 

005  72 

2.00180 

1.009  64 

Tisbury, 

880  40 

- 

- 

- 

- 

- 

866  55 

Topefidd,       . 

877  80 

864  46 

2nii 

- 

256  87 

288  04 

943  41 

Townaend,      . 

568  60 

M76  99 

700  05 

918  80 

585  58 

1,408  88 

569  70 

Truro.     . 

222  85 

88196 

67  65 

15011 

174  52 

888  68 

253  08 

TynBibonrach 

t 

860  87 

84N5  95 

1.245  47 

2,075  56 

1.298  87 

4.260  45 

374  33 

Upton,    . 

565  96 

- 

- 

- 

- 

- 

546  86 

Uibridce,       . 

1.748  96 

- 

- 

- 

- 

- 

1,07159 

Wakefield,       . 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Walpole. 

2.96519 

- 

- 

- 

7800 

- 

2.96411 

Waltbam, 

5.00000 

— 

- 

- 

20  04 

- 

5.00000 

Ware.      . 

2^770 

- 

- 

- 

- 

- 

2,519  09 

Wareham, 

2,520  54 

- 

- 

- 

- 

- 

2.733  90 

Warren,  .- 

1,07846 

- 

- 

- 

- 

- 

1.180  40 

Warwiek, 

18187 

- 

- 

- 

- 

- 

18197 

Watertown, 

5.00000 

- 

- 

- 

- 

- 

5.000  00 

Waybnd. 

968  88 

368  35 

/     693  651 
\     75546 

}     - 

1.068  61 

468  08 

- 

Webeter, 

2,573  86 

- 

- 

— 

- 

2,685  05 

WeUeeley, 

5,000  00 

- 

- 

- 

- 

5,000  00 

WeUileet. 

828  57 

659  02 

14185 

835  45 

41131 

746  76 

332  37 

1  Leadeold. 
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lilt. 

mo. 

CXTZ1»*AN]> 

Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tocds 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Wendell, 

$236  00 

- 

- 

- 

- 

- 

$27534 

Wenham, 

890  26 

$450  87 

$870  48 

- 

$66606 

$136.67 

006  26 

West  Boylston, 

442  91 

768  74 

848  36 

$810  88 

62161 

88244 

463  68 

West  Bridcewater, . 

767  86 

2.181  60 

600  91 

1.148  66 

1,400  81> 

3.328  96 

798  08 

West  Newbury,      . 

407  98 

489  91 

/      181 70» 
\     84216 

1       8198 

614  98 

69686 

41602 

West  Tisbury, 

23609 

- 

- 

- 

- 

- 

22848 

Westborough, 

1,84181 

1.998  62 

784  61 

656  71 

668  09 

1.224  80 

1.86157 

Westford, 

96883 

1,17109 

/      869  00^ 
\     616  21 

1     21226 

1.259  66 

1,471  91 

90490 

Westminster,  . 

408  89 

94134 

399  04 

687  86 

382  92 

820  27 

466  60 

Weston,  . 

2,013  96 

2,618  91 

920  00 

606  96 

3.189  83 

- 

2/154  91 

Westport, 

1,284  89 

- 

- 

- 

7800 

- 

1,289  28 

Westwood,      . 

1.061  71 

- 

- 

- 

- 

- 

1,03617 

Weymouth,     . 

6,000  00 

- 

- 

- 

- 

-     . 

bfiOHW 

Whitman, 

2.282  27 

- 

- 

- 

- 

- 

2;n9S7 

Wihnington, 

879  46 

2,876  80 

76130 

1,496  84 

1.870 16 

2,866  60 

888  66 

Winehendon, 

1,818  99 

2.741  49 , 

812  60 

027  60 

460  68 

1,88818 

1,86780 

Wmohester, 

6,000  00 

- 

- 

- 

- 

- 

6,000  00 

Winthmp, 

6.000  00 

- 

- 

- 

- 

6,000  00 

Wobum, 

6.000  00 

- 

- 

— 

- 

- 

5,00000 

Worcester, 

6.000  00 

- 

- 

- 

- 

- 

6,000  00 

Wrentham, 

699  86 

- 

- 

- 

1180 

- 

72894 

Yarmouth, 

760  41 

98612 

/       17  621 
\     467  29 

}     174  71 

1,176  82> 

1.136  63 

788  63 

1  Lead  sold. 


*  Includes  sprayer. 
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List  of  Fobert  Wabdjsns  and  Local  Moth  Supebintendbnts. 

[AIk>iiafaati«a]l]r  by  towns  and  oitiai.] 


Tblvbowb 

NVMBBU 

Ibrwt  Wardan. 

Town  or  City. 

LooalMoth 
Superintendent. 

Div. 
No. 

1S7-W.  Roektond, 

Sumner  L.  Deane, 

Ablnffton,    . 

C.  F.  Shaw, 

71-4.  W«t  Actoo. 

Wm.  H.  Kincalay, 

Acton,  . 

J.O'Neil,  .        .        . 

2on-u, 

Henry  F.  Taber, 

Aoufllmet,    . 

A.  P.  R.  Gilmore,     . 

121-X. 

Edcar  A.  D^yette, 

Adama, 

John  Clancy,     . 

•46»-M,  RiT«r,     . 

E.  M.  Hitohooek, 

Affawam,     . 

E.  K.  Hitohooek, 

^ 

iei-«,  . 

W.F.MUlisan,    .       . 

Alford,         .       . 

• 

274-M. 

Jas.  E.  Feltham, 

Ameabary,  . 

Joaeph  Merrill,  . 

4»J,  . 

A.F.BardweU,  . 

Amlunt,     . 

W.  H.  Smith,     . 

212.      . 

Lester  Hilton,     . 

Andofw, 

Edw.  H.  Berry, 

»and20e.  . 

Daniel  M.  Daley, 

Arllncton,  . 

Daniel  M.  Daley,      . 

5-12,     . 

C.  H.  Billinga,    . 

Aahbumham,     . 

Chaa.  H.  Ptett, 

31' Of         •           •           • 

W.  8.  Green, 

Fred  C.Allen,   . 

8-5,       ..        . 

Ralph  Tredink,   .       . 

Aahfleld,      .       . 

Chaa.  A.  Smith, 

Cheater  W.  McNear,   . 

Aahland,      . 

Theodore  P.  Hall,     . 

18-3.     ..        . 

FrankP.Hall,    .       . 

Athol.  . 

W.  S.  Penniman, 

84-R-4. 

AttMKiro,    . 

W.  £.  S.  Smith, 

M2.     . 

J.  F.  Searle, 

Attbum, 

J.  F.  Searle, 

- 

Chaa.  S.  Wheeler, 

Avon,    . 

W.  W.  Beala.      . 

806>2.  . 

D.  C.  Smith, 

Ayar,    . 

D.  C.  Smith,     . 

144-2,   . 

H.  C.  Baoon, 

Bamatable, 

Robert  Croaa. 

9w^t       «           •           • 

A«  £.  TraTer, 

Barre,  . 

Jaa.  A.  Dwinnell. 

18  and  8000, 

P.  B.  HeOormaok, 

Baeket, 

- 

496-W.Launcton. 

Irvine  C.  Waite,  . 

Bedford,      . 

W.  A,  Cutler.     . 

824.     . 

John  J.  Fairohild, 

Belehertown, 

E.C.Howard,  . 

88l»-2,  Milford.   . 

L.  F.  Thayer,      . 

Lewia  £.  Whitney,     . 

408-W. 

Jtjhn  F.  Leonard, 

Belmont,     . 

Martin  Troy,     . 

1887-M. 

Gideon  H.  Babbitt.    . 

Berkley,       .       . 

A.  A.  Bxicsa, 

17-2,     . 

Forreat  £.  Day,  . 

Berlin,         .       . 

£.  C.  Roes, 

48-12.   . 

Edaon  W.  Hale,  . 

Bemardaton, 

Edwin  B.  Hale, 

20  and  M^, 

R.  H.  Grant, 

Berarly, 

Jaa.  W.  Blaokmer,      . 

22-1  and  22-5.       . 

E.  N.  Bartlett,    . 

BiUerioa,     .       . 

Fred  L.  Tl^nahip, 

- 

John  H.  Dwyar,  . 

Blaokstona, 

A.  J.  Dusgan,    . 

IM.     . 

I.  E.  Whitney.     . 

Blandford,  . 

- 

#"9.            •               •               • 

Albert  I.  Pardee, 

Bolton, 

C.  E.  Maoe, 

- 

- 

Boaton, 

Wm.  P.  liong,    . 
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List  of  Fosest  Wabdenb  and  LocAii  Moth  Sutebintendemts— Con. 


Tblbprons 

NUMBBB. 

Foreat  Wardan. 

Tbwn  or  City. 

Local  Moth 
Superintendent. 

DiT. 
No. 

38,        .        .        . 

Walter  £.  R.  Nye, 

BouriM, 

Edw.  D.  Nickeraon.  . 

t02-2.   . 

H.  J.  livennore, 

BozboroQirli, 

S.  D.  Salmon.  3d.      . 

10-Sl.    . 

C.  E.  Brown, 

Bozford, 

C.  Parley,  . 

29-2,     . 

John  N.  Flagg,    . 

Boylston,    . 

Walter  G.  Brigham,  . 

- 

Jamea  M.  Cutting. 

Braintreo,    . 

Clarence  R.  Bestiek, . 

76-23,    . 

T.B.  Tubman,   . 

Brswiter, 

Abbott  N.  Baker,      . 

281-13. 

F.  C.  Worthen,    . 

Brldcvwatar, 

F.  C.  Worthen,  . 

18-2,     .        .        . 

Geo.  E.  Hitchcock,     . 

BtimSMA,    . 

Frank  G.  Hitchcock.. 

1041,     . 

Wm.  F.  Daley,    . 

Brookton,    . 

Rufua  H.  Garr,  . 

104-11, 

P.  E.  Gadaire,     . 

Brookfl«ld,  . 

J.  H.  Conant,    . 

- 

Geo.  H.  Johnson, 

BrookUiM,  . 

Ernest  B.  Dane. 

52-8.     . 

Gilbert  E.  Griawold,  . 

Buckland,   . 

- 

15-4,     . 

W.  W.  Skelton,    . 

Burlington, 

W.  W.  Skelton,  . 

- 

- 

Cambrtdffa, 

J.  F.  Donnelly,  . 

- 

C.J.Callahan,    . 

Canton, 

Wm.  H.  Gallivan,     . 

76-M,  Conoord,    . 

Geo.  G.  Wilkins, 

Carllale,       . 

Geo.  G.  Wilkina. 

- 

Jas.  S.  McKay,    . 

Carrer, 

James  S.  McKay,      . 

14-12,   . 

A.  L.  Veber, 

Charlemont, 

- 

42-2,     . 

E.  A.  Lamb. 

Charlton,    . 

J.  D.  FeUowB,    . 

Zo~0|       •           •           « 

Geo.  W.  Ryder.  . 

Chatham,    . 

Richard  G.  Luard.    . 

1597-R, 

A.  C.  Perham,     . 

Chobnaford, 

Walter  Shepard, 

- 

- 

Chalaaa, 

J.  A.  O'Brien,    . 

- 

Warren  E.  Brown, 

Chaahiro,     . 

- 

- 

- 

Wm.  H.  Babb,     . 

Chaatar, 

- 

- 

4-2,       ..        . 

Chaa.  Biabee, 

Chaatarileld, 

- 

- 

149-M. 

John  E.  Pomphret,     . 

Chioopoo,    . 

Edw.  Bourbeau, 

- 

Almon  8.  Tilt^n, 

Chilmark,    . 

Almon  S.  Tilton. 

485-X, 

A.  G.  Caawell,     . 

Clarkaburv, 

A.  G.  Caswell,  . 

268-W  and  180,     . 

Adin  W.  Cuatanoe,      . 

Clinton, 

Peter  R.  Gibbons,    . 

260,      ..        . 

Wm.  J.  Brennock, 

Cohaiaet,     . 

George  Young,  . 

28-2,     . 

F.  A.  Walden,      . 

Colrain, 

£.  F.  Cbpeland, 

72  and  458-M,      . 

Harry  E.  Tuttle, 

Conoord, 

H.  P.  Richardaon,     . 

15-2,     . 

Edcar  Jones, 

Conway,      . 

- 

- 

41-2,     . 

Wm.  H.  Mansell, 

Cummincton,     . 

- 

- 

8«-W,    . 

S.  L.  Caesar, 

Dalton, 

- 

- 

- 

L.  H.  Thayer,     . 

Dana,  . 

Thos.  L.  Thayer,      . 

e 

495-W. 

Wm.  E.  Berry,     . 

DanTers, 

T.  E.  Tinaley,    . 

1 
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List  of  Fobest  Wabdens  and  Local  Moth  £»uperintbndents  — 

Con, 

Tbubpboni 

Nttmbkb. 

Fbreet  Warden. 

Town  or  C: 

•^                Local  Moth 
"^'            Superintendent. 

Div. 
No. 

IWS^  New  Bed- 
foid. 

C.  H.  Mead, 

Dartmouth, 

.     E.  M.  Munson,  . 

35-R,   . 

H.  J.  Harrisan,  . 

Dedham, 

.    J.  T.  Kennedy,  . 

- 

Wm.  L.  Harris,    . 

Dasrflald, 

.     Wm.  L.  Harris, . 

8118-4, 

Wn&.  E.  Pieroe,    . 

Dennis, 

.    Joshua  Crowell, 

2^9, 

Ralph  Earle, 

Dlghton, 

.    Albert  N.  Goff, 

11-4,     . 

W.  L.  Chureh,     . 

Douglas, 

.     F.  J.  Libby, 

- 

Geo.  W.  Annstnmg,    . 

DoTsr,  . 

.     H.  L.  MacKensiSk 

- 

F.  H.  Gunther,  . 

Draeut, 

.    T.  F.  Carrick,    . 

42S-R,  Webster,  . 

Fxnjkk  A.  Putnam. 

Dudley. 

.     Herbert  J.  Hill, 

9-11,   Tyngebor- 
ouch. 

A.  W.  Swallow,    . 

Dunstabla, 

.    W.H.SavUl,      . 

82-2,     . 

H.  E.  Merry, 

DuXbury,     , 

.    John  D.  Morrison,     . 

6g-2,     .        .        . 

M.  F.  Roach,       . 

K.  Birldcvwa 

tsr,  .    AUan  B.  Shaw,  . 

25,        .         .        . 

F.  C.  Burton,      . 

K.  LongmM 

dow,    Herman  W.  King,      . 

2«,     .         .        . 

Adin  L.  GUI,       . 

Sastham,     , 

.        .    N.P.Clark,      .        . 

806-12, 

,  John  M.  Dineen, 

Saathami>to: 

Q,     .     Chas.  Kuhfuss,  . 

76  and  87.    . 

Fred  Hanlon, 

Saaton, 

Roscoe  W.  Melendy,  . 

- 

Manuel  Roberts, 

Bdgartown, 

.    John  P.  Fuller,  . 

165-25. 

Frank  Bradford, 

Icramont, 

H.  C.  Moore,     • 

81-2,     . 

Clinton  Fbwell,  . 

Infleld, 

• 

C.  H.  Holmei,  . 

- 

C.  H.  Holmes, 

tofing, 

.    C.  H.  Holmes,  . 

51-».     . 

Otis  O.  Story,      . 

lB8«Z,    . 

.    Otis  O.Story,    . 

- 

- 

Kwett, 

.     Dana  Hanson,   . 

1686-Y, 

C.  F.  Benson,      . 

rairhafsn, 

.     G.  W.  King, 

822-W. 

Wm.  Stoyenson,  . 

Fall  BlTsr, 

Wm.  Stevenson, 

186-2,    . 

H.  H.  Lawrenoe, 

Falmouth,  , 

.     W.  W.  Eldridge,  Jr.,  . 

745,       .•   .        . 

Guy  A.  Hubbard, 

ntehburg, 

.     Guy  A.  Hubbard.      . 

2 

9417-3,   Hooiae 
TnnnelpayBta- 
tion. 

H.  B.  Brown, 

1 

Florida, 

1               • 

- 

76  and  131,  . 

Ernest  A.  White, 

Fozborough 

,       .     C.  W.  Parkhuxst, 

4 

853^   . 

B.  P.  Winch, 

Framinghau 

1,      .     N.  LBowditch, 

2 

66-12,   . 

E.  S.  GooIe, 

Franklin, 

J.  W.  Stobart,    . 

74,       .        .        . 

Oscar  M.  Hanson, 

Freatown, 

.     G.M.Nichols.  . 

191  and  161, 

G.  8.  Hodgman, 

Qardnsr, 

Chas.  J.  Crabtree.     . 

85-14,    . 

N.B.Madison,   . 

OajHead, 

.     N.B.Madison.. 

71-12  and  8046-3, . 

Thos.  A.  Watson, 

Ctoorgotown 

,       .    Jacob  Hasen,     . 

9 

223-13, 

Lewis  C.  Munn,  . 

QIU,      . 

Warren  R.  Purple.     . 

lOO-M, 

Geo.  W.  O'Maley, 

Qlouoastar, 

.     Harland  W.  Dann,    . 
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[x)CAL  Moth  Supkktntendents-— 
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NUMBBB. 

Bbreat  Waxdan. 

Town  or  City. 

liOOalMoth 
Superintendent. 

Div. 
No. 

- 

Frank  L.  Rloe,    . 

CkMhan, 

- 

- 

- 

F.  A.  VMder,      . 

Ooniold, 

- 

- 

1^2,     . 

£.  £.  Sibley, 

Ckafton, 

C.  K.  Deepean, 

- 

Charka  Ruat, 

Ckanby, 

George  A.  Hania,     . 

6-18,     . 

Albert  C.  Sheeta. 

Ckanville,    . 

.     - 

J27-W, 
1186,    . 

D.  W.  nynn, 
John  W.  Bragg,   . 

OrMt  Barrinff- 

ton. 
OnmafMA,  . 

Daniel  W.  Flynn,      . 
John  W.  Bragg, . 

86-34,   . 

Wm.  H.  Walker. . 

Oraenwlflh, 

Thoe.  Sevetanee,  Jr., 

71-6,     . 

C.M.Raddin,     .       . 

Oroton, 

Shadraoh  Evaiia, 

8666-X, 

8.  £.  Johnaoa.     . 

Orovaland,  . 

R.  D.  lArive,    . 

661-88, 

Edw.  P.  Weet,     . 

Hadlay.       .       . 

Laroy  C.  Sabin, 

106-7,  Bridtewater, 

D.  M.  Briggs, 

Halifax,       .       . 

John  A.  Wood,  . 

6-3, 

I^ed  Berry, 

Hamlltoii,   . 

Harry  R.  HeGregor. . 

- 

John  Swenaon,    . 

Baapden,   . 

- 

17-F-2, 

C.  F.  Tudker,      . 

Bancook,     . 

- 

441-Y.  Rooklaod, 

Louia  E.  Stone,   . 

Hanofw,     . 

Chaa.  B.  Drew, 

12-23.  Btyantville, 

George  T.  Moore, 

Hanaon, 

George  T.  Hoore,      . 

48-12,   . 

George  J.  Fay,    . 

Hardwiok,  . 

George  J.  Fay,  . 

68-8,     . 

Geo.  C.  Maynard, 

Harvard, 

Geo.  C.  Maynard.     . 

108-8.    . 

John  Condon, 

a 

Hanrioh,     . 

Arthur  F.  Gaboon,    . 

72-4,     . 

Fred  T.  Bardwell, 

Hatfield,      . 

Seth  W.  Eincriey,     . 

4-1,       . 

John  B.  Gordon, 

HaTerhlll,    . 

M.  J.  Fitig^rald, 

17-7,     . 

Herbert  A.  Holden,    . 

Hawlaj, 

- 

6-18,     . 

S.  G.  Benaon,      . 

Haath, 

- 

670  and  344-M.     . 

Wm.  L.  Howard, 

T.  L.  Murphy, 

88-12,   . 

Alfred  N.  Warren, 

Hinadala,    . 

_• 

297-M. 

M.  L.  Coulter,     . 

Holbrook,    . 

Walter  C.  Belcher,    . 

42-4,     . 

W.  H.  Steama,    . 

Holdeii, 

Winf red  H.  Steams, . 

6-21,  Brimfield.   . 

Oliver  L.  Howlett,      . 

Holland, 

W.  A.  Mone, 

118.      . 

WaldoA.Colline, 

HoUiiton,    . 

Herbert  E.  Jones,     • 

1167-W, 

C.  J.  Haley, 

Holyoke, 

T.  A.  Bray, 

24fr-W, 

S.  E.  Kellogg,      . 

Hopadala,    . 

C.  E.  Nutting,  . 

19,        .        .        . 

Geo.  W.  Smith,   . 

Hopkinton, 

MO     A     lf*j*Mi1l*n 

TV.  A.  iH  an  HI  man. 

8040  and  24-4,      . 

Albert  E.  Bennett,      . 

Bubbardaton,    . 

Chaa.  P.  Wyman,      . 

#fty                •                •                • 

M.  P.  MitcheU,    . 

Hudaon, 

T.  J.  Higgina,    . 

- 

- 

BoU.    .       .       . 

John  F.  Smith, . 

4-11,     . 

John  J.  Kirby,    . 

_3 
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TnaPHONS 

NUMBIB. 

Fbrest  Waxdan. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

m-w. 

Edw.  H.  Smith,  . 

Ipswich, 

J.  A.  Morey, 

1 

108,      ..       . 

Roland  Bailey,    . 

Klniston,    . 

Chaa.  H.  Childs, 

5 

261-W, 

N.  F.  Washburn, 

Laksirllla,    . 

N.  F.  Washburn, 

5 

21»J,  . 

A.  W.  Bluod, 

LanoMtsr,  . 

L.  R.  Gxiswold, 

2 

1296-24. 

King  D.  Sealer, . 

LaBssborouffh,  . 

King  D.  Keeler, 

0 

862  and  8610, 

F.  J.  Morria,        .        . 

Lawrsnos,    . 

John  H.  Brown, 

8 

66-M,   .        .        . 

Jaa.  W.  Boesidy,  . 

Lae, 

- 

- 

85-6,     . 

John  A.  Fitipatriok,   . 

Laiosstsr,     . 

J.  H.  Woodhead, 

6 

60aiidlS6,  . 

0.  R.  Hutchinaon,      . 

Lsnoz,  . 

T.  Francis  Mackey,   . 

6 

28,  20  and  646.     . 

F.  A.  Ruaeell, 

Loomlnstsr, 

D.E.Bassett,    . 

2 

0>26.     . 

Fred  L.  Morriaon, 

Levsrett,      . 

I.  H.  Taybr,      . 

6 

480,      ..        . 

Oabome  J.  Gonnan,    . 

Lttdnffton,  . 

Osborne  J.  Gorman,  . 

8 

284-41. 

A.  G.  Ptoks, 

LaFdan, 

A.  G.  Parks,      . 

6 

44-W.    . 

John  J.  EaUiher. 

Lincoln, 

John  J.  Kelliher, 

2 

17-4,     , 

A.  E.  Hopkins,    . 

Xdttlaton,    . 

A.  E.  Hopkins,  . 

2 

637W,  River,      . 

Oscar  C.  Bomeroy, 

Lonffmaadow,     . 

w 

- 

8400,     . 

Edw.  F.  Saunders, 

Lowell, 

J.  G.  Gordon,    . 

8 

1-12.     . 

H.  A.  MunsinSt  • 

Ludlow, 

Ashley  N.  Bueher,    . 

6 

20.        .         .        . 

J.  S.  Gilohreet,    . 

Lunsnburff, 

J.  S.  GUohieet,  . 

2 

1174  and  561»J,  . 

D.  J.  Dineen,      . 

Lynn,  . 

John  P.  Morrissey,     . 

1 

868^M. 

F.C.Newhall,    . 

Lynnfl«ld,   . 

L.  H.  Twiss,      . 

1 

- 

W.  B.  Gould, 

Maiden,       .       . 

Watson  B.  Gould,      . 

2 

819-W, 

Peter  A.  Sheahan.       . 

ManclisBtar, 

Peter  A.  Sheahan,     . 

1 

281-W,    1-R    and 

1-W. 
865,      ..        . 

Herbert  E.  King, 
John  T.  Adams,  . 

Mansfield,    . 
Marblehead, 

Alexander  Murphy,   . 
W.  H.  Stevens,  . 

4 
1 

117-2,   . 

George  B.  Nye,  . 

Marion, 

J.  Allenach, 

6 

- 

Edw.  0.  Minefaan, 

Marlborouirh,     . 

M.  E.  Lyons, 

2 

4^^,       «            •           • 

Wm.  G.  Ford,      . 

Marshfleld,  . 

P.  R.  Livennore, 

6 

81-2,  Ootuit, 

Dariua  Coombs,  . 

Mashpee,     . 

S.  H.  Peters,      . 

5 

5S-6.     . 

Chaa.  T.  Doxter, 

MatUpoisett,     . 

Jas.  A.  Bark>w,  . 

5 

115^  and  72, 

Geo.  H.  Gutteredge,  . 

Maynard,    . 

John  F.  Cleory, 

2 

lOS^,   . 

Lawrence  M.  Dewar,  . 

Medfield,      . 

G.  L.  L.  Allen,  . 

4 

188.      ..        . 

Thomas  A.  Qualey,     . 

Medford,      . 

Hugh  G.  Kennedy,   . 

2 

6-2,       ..        . 

John  B.  Durfee,  . 

Medway,      . 

4 

- 

- 

Melroae, 

J.  J.  McCulk>iigh,       . 

3 

- 

GarlM.Taft,      . 

Mendon, 

F.M.AIdrich,    . 

0 

0"0f            •             •             . 

ti: — 1= 

Chaa.  R.  Ford,    . 

Msrrlmac,    . 

Chas.  R.  Ford,  . 

3 
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- 

G«o.  E.  Douglaa. 

II«thu«n,     . 

A.  H.  Wagland, 

t  — 

76-Y.    . 

John  J.  Fowler,  Jr.,     . 

Mlddltboroiiirli, . 

John  J.  Fowler,  Jr..  . 

8000.     . 

Geo.  E.  Cook,     . 

Mlddleftold, 

- 

68-23,   . 

Oscar  H.  Sheldon, 

IIlddl«ton»  . 

B.  T.  McGlauflin,     . 

87-M.   . 

E.  J.  Burke, 

KUford, 

P.  F.  Fitsgerald, 

259.      . 

Harry  L.  Snellisc, 

Mmbimr, 

£.  F.  Roach,      . 

78,        .        .        . 

Chaa.  LaCroiz,    . 

MilUi,  . 

Ralph  L.  Choate,      . 

1149^.   Woon- 

soeket,  R.  I. 
1022-W, 

R.  H.  MoLauchlin,     . 
Ralph  S.  Carpenter.   . 

IIillfill«, 
MUton. 

Patrick  Britt,    . 
Ralph  8.  Carpenter,  . 

18-18.  Readsboro, 

Vt. 
12-22.    . 

Edward  C.  Davia, 

Moiiroe, 

- 

O.  E.  Bradway,  . 

Monion, 

Robert  S.  Fay,  . 

14-14.    . 

MontaffiM,  . 

F.  B.  Gillette,    . 

164-26, 

Jasper  H.  Bills,   . 

Mcmteregr,    . 

- 

- 

8-24.     . 

Andrew  J.  Hall,  . 

MontgonMry* 

- 

- 

17-6.     . 
16-3.     . 

Howard  Pbrter,  . 
E.  W.  Franois,     . 

Mount  Waihinff- 

ton. 
Hthant, 

Herbert  Oolee,  . 

■• 

16-3,     . 

E.  W.  Francis,     . 

Hantuclnt, 

W.  M.  Voomeveld,    . 

81  and  248-W.      . 

Wm.  H.  Connolly, 

Hatlck,        .       . 

S.  H.  Hunnewell, 

142,      . 

H.  Howard  Upham,   . 

Needham,    . 

QeorgeTwlgg,   . 

- 

Chas.  8.  Baker,  . 

Neur  Ashf ord,     . 

- 

2280.     . 

Edw.  F.  Dahill,  . 

Neur  Bedford,     . 

C.  F.  Lawton,    . 

6-4,  Gilbertville, . 

Frank  A.  Morse, 

Neur  BraintTM,  . 

£.  L.  Hayens,   . 

13-6.     ..        . 
113^.   . 

E.  M.  Stanton.    . 
Fjrank  Hamilton, 

Hew   Marlbor- 
ough. 
Heur  8al«m, 

Frank  Hamilton, 

1112-6, 

Wm.  P.BaUey,    . 

Newbury,    . 

Percy  OliTer,     . 

380,      ..        . 

Chas.  P.  KeUey, 

Chas.  P.  Kelley.       . 

80,     Newton 

South. 
41-18,  Franklin.  . 

W.  B.  Randlett,  . 
S.  C.  Watson.      . 

Hewton, 
Norfolk, 

Chas.  Benyon,  . 
J.  Albert  Buckley,    . 

266and206-W,     . 

H.  J.  Montgomery, 

North  Adams,    . 

Jackson  L.  Temple,  . 

1029^. 

Wm.  L.  Smith,    . 

North  Andow,  . 

Wm.  L.  Smith,  . 

282-Wand817-R-l, 

H.  W.  Tufts. 

North  Attlebor- 

F.  P.  Toner,      . 

63-4.     . 

Oscar  C.  Hirbour. 

ougtau 
Norta  Brookfleld 

S.  B.  Colbuin,  . 

49.        .        .        . 

George  E.  Eaton. 

North  Reading, . 

George  £.  Eaton, 

166,      ..        . 

F.  E.  Chase, 

Chas.  A.  Maynard,    . 

12-11,   . 

C.  E.  Bailey. 

Northborough,  . 

Harry  Ellsworth,      . 

71-6  and  182,  Whit- 

insTiUe. 
114-2.   . 

t       ■ 

W.  E.  Burnap,     . 
Fred  W.  Doane,  . 

Northbridge, 
Northfleld,  . 

A.  F.  Whitin.     .       . 
F.  W.  Doane,     . 
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TxijgraoznB 

NUMBBB. 


Tonst  WazdttD. 


Town  or  City. 


Local  Moth 
Superintendent. 


Div. 
No. 


417-M. 

241-12, 

17-5.     . 

282-13, 

23-2,     . 

11^.     . 

M,       . 

5»-W  and  63-R,   . 

I259-W  Cedar,     . 

218-Jl, 

88-8  Bryantville, 
801fr4  Hanover. 
28-21,    . 

61,        .        .        . 
17M,    . 

834and63ft-M,    . 
17-«.     . 

264, 

18-7,  Kingston     . 

19-4,  Cool^srvilla, 

13-4,     . 

16»-11, 

1. 

184-W. 
1161-W, 
430,       . 
11-12,    . 

8-2,  . 

12^33,  . 

M-X,  . 

144,  . 

23-4,  . 


Geo.  H.  Storer,  . 
John  T.  Osborne, 
F.  W.  Talbot,  . 
Geo.  A.  Smith,    . 

C.  H.  TrowbridcB, 
Wm.  Walah, 
James  Boland,     . 
George  A.  Barton, 
Olin  D.  Vickers, . 
James  Summers, 
Geo.  W.  VanWyek,  Jr. 
John  J.  Callahan, 
John  H.  Hubbard, 
Jos.  J.  Shepherd, 
Grant  M.  Palmer, 
Walter  H.  Pike,  . 
George  Marsh,     . 
Wm.  H.  Cowlbeok, 
Chas.  S.  Klein,    ./ 

E.  H.  Nye,  . 
Henry  A.  Boerger, 
Ira  C.  Ward, 
David  L.  Brioknell, 
Fred  W.  Doubleday, 
Fred  W.  Bryant, 
Jas.  H.  Bamett,  . 
Faxon  T.  Billings, 

F.  Burt  Jaiuith,  . 
£.  E.  Chidkering, 
O.  O.  Ordway,  . 
B.  F.  Munroe, 

T.  B.  Salmon,     . 

D.  E.  Harttoy,  . 
John  H.  Burke,  . 
John  C.  Martin,  . 
Merritt  Peck, 


Norton, 

HorwvU, 

Norwood, 

Oak  BluOi, 

Oakham, 

Oranga, 

Orlaans, 

Otia,     . 

Oiford, 

Palmar, 

Paacton, 

PMbody, 

Palbam, 

Pw&broko, 

P^perail, 

P«ru,    . 

Patoraham, 

PlillUpaton, 

Plttsflald, 

Plalnflald, 

PlalnvUla, 

Plymouth, 

Plympton, 

Prtaoott, 

Ptlnoaton, 

PtoTinoetown, 

Quiney, 

Randolph, 

Kaynham, 

BMding, 

Sihoboth, 


Biohmond, 

Boekland, 
Kookport, 
Kowa,  . 


Wm.  G.  Briggs.  Jr.,   . 

Fred  M.  Curtis, 

Wm.  P.  Hammersley, 

Frank    F.    Blanken- 

ship. 
C.  H.  Trowbridge,     . 

Elbridge  S.  Bkxlgett, 

A.  Smith,  . 

C.  G.  Lamed,  . 
C.  H.  Keith, 
H.  S.  Robinson, 

J.  J.  Callahan,  . 

Leigh  Weaver,  . 

Wm.  C.  Jones,  . 
J.  Tune,     . 

Daniel  Broderick, 
Wm.  H.  Cowlbeck.    . 


George  H.  Snell, 
A.  A.  Raymond, 
David  L.  Bricknell, 
C.  M.  Pierce, 
F.  A.  Skinner,   . 

F.  G.  HiU. 
A.  J.  Stewart, 
Chas.  H.  Cole,  . 

G.  M.  Leach, 
H.  M.  Donegan, 
Chas.  B.  Douglas, 
G.  P.  Babson,    . 

Samuel  H.  Corse, 
F.  H.  Shaw, 
F.  A.  Babcock,  . 


4 
6 
4 
6 
6 
6 
5 

6 
6 
6 
1 
6 
5 
2 

6 
6 


4 
6 
6 
6 
6 
6 
4 
4 
4 
3 
4 
1 

6 
6 
1 
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Tblbphoni 

NUMBKB. 


Forest  Warden. 


Town  or  City. 


Local  Moth 
Superintendent. 


Dir. 
No. 


8-18,     . 
177-5,  Athol, 
11-8,     . 
184.     . 


128-18, 
a02-8,   . 
76-2,     . 
846-W, 
4-16.     . 
12^,   . 


462-J-2,    Paw- 
tucket. 
10  and  48-5, 


75,        . 
180-2,   . 


028-M, 

22,  Hblyoke, 

151-14, 

18,  Marlborough, 
3505,  Fort  Hill. 
11,        .        .        . 


35-3,     . 

184-3,   . 

20  and  167-2.  Or- 
chard. 
5-12,     . 

58-M,   . 

176-W, 

218-2  and  121-^.   . 

166-11,  Hudaon,  . 

6-1,       ..        . 

54.       .        .        . 

46,  South  Deei> 

field. 
68-4.  MiUbury,     . 


Daniel  O'Brien, 
M.  E.  Stoekwell, 
8.  8.  Shurtleff, 
H.  E.  Wheeler, 


Jas.  H.  Pike, 
S.  D.  Strickland,  ^ 
J.  R.  Holway, 
T.  £.  Barrett, 
C.  E.  Tilton, 

E.  R.  Seavems,  . 
Herbert  S.  Baker, 
W.  G.  Morse. 

C.  H.  Warner,  . 
Chae.  F.  Dole,  . 
John  C.  Jackson, 
Asa  A.  Adams,  . 
Edw.  A.  Logan.  . 
C.  N.  MeUen,      . 

F.  B.  Butterworth. 

Louis  H.  Lamb,  . 
W.  J.  Lyman, 
Harry  Burnett,    . 
Aimee  langevin. 

B.  M.  Hastings,  . 
Earl  J.  Potter,  . 
F.  C.  Smith, 
Joel  T.  Wilder,  . 
George  Schneyer, 
Albert  J.  Smith,  . 
Fred  H.  Pye, 
Harold  A.  Priest, 

C.  M.  Glark, 
Seneca  W.  Hall,  . 
A.  G.  Warner, 

R.  H.  Richardson, 


Bowl«j, 

Koyalston, 

RvmUa, 

EutUnd, 

SalflD,  . 

Ballabiar, 

8fndlsfl«ld. 

Btndwleh, 

Sauffua, 

Bfvoy,  . 

Bdtaate, 

Seskonk, 

Sharon, 

ShAfflflld. 

Sbialbiim*, 

BlMrborii, 

8hlrl«j, 

Shrefnbury, 

Shuteabuzy, 

Sonianeit, 

Soiueirvllto,  . 

Soath  Hidl«j, 

Southampton, 

Sonthborough, 

Southbridcv, 

Southwick, 

Spanoar, 

Springfitfd, 

Starllnff, 

8toekbridc«, 

Stonaham, 

Stouffhton, 

Stow,    . 

Sturbridca, 

Sudbury, 

Sunderland, 

Sutton, 


Chaa.  Gurtia,  . 
E.  8.  Stawart, 

H.E.  Wheeler,  . 
Wm.  F.  Gotter, . 
Ghaa.  J.  Penniman, 

Lincoln  Growetl, 
T.  E.  Barrett,    • 

Wm.  P.  Ford,  . 
G.  A.  Smith.  . 
Fred  A.  White,  . 

Ghaa.  F.  Dole,  . 
Geo.  W.Rock,  . 
Asa  A.  Adams,  . 
Robt.  G.  Glapp, 
E.  Golfax  Johnson, 
G.  Riley,    . 
A.  B.  Priehard, 
Louis  H.  Iamb, 

Harry  Burnett,  . 
Aimee  Langerin, 

G.  Ramer, 
L.  Fletcher  Prouty, 
J.  H.  Kilbum,  . 
George  Schneyer, 
G.  M.  Jefta. 
W.  P.  Kennedy, 
H.  W.  Herriok,  . 
G.  M.  Glark,      . 
Ghaa.  A.  Bxmckett, 
Richard  Graves, 
R.  H.  Richardson, 
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Ibrest  Warden. 

Town  or  City. 

TiOcalMoth 
Superintendent. 

Div. 
No. 

IMW. 

Everett  P.  Mudge, 

Bwampseott, 

Everett  P.  Mudge,     . 

1 

46S-W, 

Thoe.  L.  Maeon.  .        . 

SwaniM,     . 

A.  E.  Arnold,     . 

4 

laadsao,    . 

Fred  A.  Leonard, 

Taonton,    . 

H.  M.  Bnggs, 

4 

WandSO,    . 

C.  A.  Fletcher,    . 

Templeton, 

J.B.Wheeler,    . 

d 

424»J. 

HarxieM.  BricsB. 

Tewkibiar, 

H.  M.  Bnggs, 

8 

161-4  and  lOi-9,  . 

Elmer  C.  Chadwiok,  . 

Titbuiy, 

H.  W.  McLeUan, 

5 

269-16, 

Rupert  E.  Clark, 

ToUand, 

►              • 

- 

- 

36*v,     ... 

Wayland  Burnham,    . 

Topalleld,    . 

• 

Wayhuid  E.  Burnham, 

1 

144.     ..        . 

Mark  R.  Colby,  . 

Townsend,  , 

»              • 

G.  E.  King, 

2 

- 

Walter  P.  Rich,  . 

1              • 

J.  H.  Atwood,    . 

6 

25-12,   . 

Chas.  J.  AllgroTe, 

Tyngsboroagh,  . 

C.  J.  AUgrore,   . 

8 

27S4,   . 

Geo.  R.  Warren,  . 

Tyrln^ham, 

- 

- 

9^9            • 

Henry  E.  AUard, 

Vptfm, 

Clarence  L.  Goodrich, 

6 

- 

Leiwis  P.  ICaroney, 

Uidbridge, 

Willard  Holbrook,      . 

6 

Uand548-M,      . 

W.  E.  Cade, 

Wakefleld,    . 

W.  W.  Whittredge,     . 

8 

»-ll  and  »-28,      . 

L.  H.  Thompeon, 

Wales.  . 

M.  C.  Royce,     . 

6 

107-2,  . 

Jae.  J.  Henneeaey, 

Walpole, 

Phillip  R.  Allen, 

2 

6,         .        .        . 

George  L.  Johnson,     . 

Waltham, 

y 

W.  M.  Ryan,      . 

2 

-                  - 

Alfred  H.  Pigeon, 

Ware.    . 

F.  Zeissig.  . 

0 

187,      ..        . 

James  J.  Walah.  . 

Wareham. 

J.  J.  Walsh, 

5 

- 

T.  M.  Collins,     . 

Warren. 

Alex.  A.  Gendron,     . 

6 

7J-12,   . 

C.  A.  Williams,    . 

Warwick. 

Chas.  Bass, 

6 

12-4,  Becket, 

Arthur  L.  Hayes, 

Weihincton. 

- 

- 

116,     Newton 

South. 
3M.     . 

Van  D.  Horton,  . 
Howard  C.  Haynes,    . 

Wetertown, 
Wayland,     . 

Van  D.  Horton, 
D.  J.  Graham,  . 

2 
2 

101-R, 

E.  L.  Wallis, 

Webster, 

C.  Klebart, 

6 

9.         .        .        . 

John  P.  Doyle,    . 

Wellesley, 

Thos.  T.  Watt,  . 

4 

-                  - 

John  Holbrook,  . 

Wellfleet. 

Wm.  H.  Gill,     . 

5 

6-13,  Oooleyrillo, 

C.  A.  Fiake, 

Wendell, 

G.  E.  Mills, 

6 

74,        .        .        . 

Jacob  D.  Bamesf 

Wenliam, 

J.  E.  Kavanagh, 

1 

86,        .        .        . 

Harry  E.  Lowe,  . 

West  Boylston,   . 

Harry  E.  Lowe, 

6 

-               "    - 

W.  P.  Laughton, 

W.  Bridgewater, . 

O.  Belmore, 

5 

114-8.    . 

John  H.  Webb,    . 

W.  Brookfirtd,     . 

John  H.  Webb,  . 

6 

85-11.    . 

Chas.  W.  Barnes, 

West  Newbury.  . 

Frank  D.  Bailey, 

8 

606M  and  1504,  . 

Elam  B.  Jones,    . 

W.  Springfield,   . 

George  W.  Hayden,  . 

6 

8010.     . 

B.  P.  BisseU,       .        . 

W.  Stoekbridge. . 

-   . 

- 

92-a,     . 

Wm.  J.  Rotch, 

West  Tlsbury,     . 

Jerry  B.  Mayhew, 

6 
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Superintendent. 
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No. 

158-12, 

T.  W.  Humphrey. 

Weatboroiich,     . 

Georae  E.  Hayden.  . 

6 

111-Y. 

T.  H.  Mahonoy.  . 

WwtflAld,     .       . 

- 

- 

44-11,   . 

H.  L.  Neamith.  . 

Wflstford, 

H.  L.  Neomith, 

S 

1482-2,    East- 

hampton. 
1-8,       ..        . 

Myron  L.  Clapp. 
W.  F.  Neal. 

G.  A.Saifent.   . 

6 

1829-M, 

B.  R.  Parker, 

Weaton, 

£.  P.  Ripley,     . 

2 

41-21,   . 

Frank  Whalon.    . 

Wwtport,     . 

Christopher  Borden, . 

4 

802-W,   Dedham, 

Elmer  E.  Smith, 

Wwtwood,  . 

Martin  Soreoaon, 

4 

185-M, 

Walter  W.  Pratt, 

Wttjinoiitli, 

C.  L.  Merritt,    . 

4 

- 

ThoB.  J.  Flynn.  . 

WhtkUHw,      . 

Rylan  C.  Howea. 

0 

«4»-W, 

C.  A.  Randall,     . 

Whitman,    . 

C.  A.  Randall.  .               5 

1-4,       ..        . 

Henry  I.  Edaon, 

Henry  I.  Edeon,               6 

8011-2, 

John  Brown, 

- 

- 

329-W, 

Wm.  H.  Daviee,  . 

Wllliamstown,    . 

Wm.  H.  Daviea, 

19-2,     . 

Edwin  L.  Day,    . 

Wilmlmton, 

Oliver  McGrane, 

102-4,    . 

Theron  C.  Flint, 

Winclnandon, 

Waldo  F.  Streeter,     . 

V 

4  and  89.      . 

David  H.  DeCkiurcy, . 

WlnehMtflr, 

202-12, 

Amoa  S.  Ferry.    . 

Windsor,     . 

- 

- 

- 

HanyHiUa, 

- 

Frank  £.  Traoey, 

Wobum, 

H.  v.  Maokaey. 

7137,  Park.  . 

W.  N.  Avery,       . 

WoroMtar,    . 

Thoe.  E.  Holland,     . 

10-22,    . 

Chas.  A.  Kilboum,     . 

Worthlnirton,     . 

- 

21-6  and  09. 

Geo.  H.  E.  Mayahaw, . 

H.  Gilmore, 

£3-31.    . 

J.  W.  Hamblin,!  . 

Tarmoath,  . 

Sidney  T.  Holway,    . 
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Recommendations. 

1.  That  the  present  law  governing  the  disposal  of  slaah  or 
brush  needs  revision  in  such  a  way  as  to  place  the  responsi- 
bility for  getting  the  results  desired. 

2.  That  there  should  be  a  law  prescribing  the  manner  of 
measuring  wood  when  it  is  sold  in  short  lengths  other  than  3 
and  4  foot  lengths,  and  sold  as  thrown  wood  (not  piled)  or  cubic 
measure. 

3.  That  provision  be  made  through  the  enactment  of  law  for 
extending  financial  aid  to  certain  towns  in  the  extinguishing  of 
forest  fires. 

Respectfully  submitted, 

F.  W.  RANE, 

State  Forester. 


Publication  of  this  DocuiiENT 

APPROVED   BT  THE 
SUPERYISOB   OF  ADMINISTRATION. 


REFORESTATION  IN  MASSACHUSETTS. 


nVTBODUCTION. 

The  first  bulletin  issued  from  this  department  on  the  subject 
of  reforestation  was  published  in  1910  by  R.  S.  Langdell^  assist- 
ant to  State  Forester  Rane.  This  bulletin  becoming  quickly 
exhausted,  a  second  edition  with  slight  additions  was  offered 
in  1913.    Only  a  few  copies  of  the  second  edition  now  remain. 

The  present  edition  is  undertaken  for  the  purpose  of  bringing 
our  experience  and  practice  up  to  date,  after  having  observed 
during  the  last  ten  years  the  trees  grown  in  experimental  plan- 
tations and  the  effects  produced  by  soil  and  location  in  differ- 
ent parts  of  the  State. 

While  experiments  are  still  in  progress  we  have  come  to  pin 
our  faith  mor^  and  more  to  the  cone-bearing  species,  to  the 
elimination  of  deciduous  trees.  We  must  develop  a  forest  that 
shall  be  as  nearly  as  possible  gypsy-moth  proof,  as  well  as 
immune  to  destructive  disease.  To  this  end  we  have  recom- 
mended in  the  following  pages  only  the  trees  that,  up  to  the 
present  time,  have  stood  the  test. 

Inasmuch  as  the  average  landowner  is  more  interested  in  the 
actual  reclaiming  of  the  land  than  in  nursery  practice,  less 
space  has  been  devoted  in  the  present  bulletin  to  the  forest 
nursery,  and  greater  emphasis  is  placed  on  the  handling  of 
young  trees  in  the  plantation.  To  those  wishing  to  establish 
a  forest  nursery  we  recommend  government  Bulletin  No.  76, 
which  may  be  obtained  for  a  small  sum  by  writing  to  the 
Superintendent  of  Documents,  Washington,  D.  C.  The  bul- 
letin in  hand  will  give  the  general  principles  of  this  phase  of 
the  work,  but  is  intended  primarily  for  those  who  have  pur- 
chased nursery  stock  from  the  Conmionwealth,  or  from  some 
of  the  many  reliable  nursery  firms  doing  business  throughout 
the  State. 
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SYLVICULTURAL  CHARACTERISTICS  OF  TBEE8  BECOMMEIVDKD 

FOB  PLANTma  IN  1CA8SACHUSETT8. 

White  Pine  {Pinua  eirobus).  —  This  species  is  placed  first, 
both  because  of  its  marked  adaptability  to  growth  in  this 
State  and  because  of  the  universal  demand  for  its  lumber.  It 
is  but  fair  to  say  that  the  white  pine  blister  rust  offers  some 
menace  to  clear  plantations  of  this  species,  especially  in  Berk- 
shire and  Essex  counties;  but  by  making  mixed  plantings^  and 
by  eradicating  currant  and  gooseberry  bushes  in  the  vicinity, 
white  pine  may  be  relied  on  to  do  its  part  in  the  conquest  of 
the  waste-land  problem.  Even  the  two-needle  pines  suffer  from 
another  species  of  blister  rust  (the  alternate  host  being  sweet- 
fern),  and  the  owner  must  expect  to  lose  a  few  specimens  of 
whatever  species  he  may  use  through  disease,  insects,  wmter- 
killing  or  dry  weather.  The  present  system  of  planting  pro- 
vides for  more  trees  than  are  ultimately  necessary  on  each 
acre  of  ground,  as  well  as  for  thinning,  both  natural  and  arti- 
ficial. A  plantation  in  which  white  pine  represents  the  expector 
Hon  crop,  but  in  which  enough  trees  of  other  varieties  have 
been  planted  to  provide  for  any  emergency,  is,  in  our  judgment, 
the  practical  and  ideal  undertaking.^ 

The  white  pine  may  be  found  growing  in  all  sorts  of  situa- 
tions except  in  extremely  wet  soil.  This  does  not  mean  that 
the  tree  grows  equally  well  everywhere,  for  it  undoubtedly  pre- 
fers well-drained  loamy  sand,  and  there  reaches  its  best  de- 
velopment. Ideal  conditions  exist  on  the  slopes  and  at  the 
bottoms  of  old  glacial  deposits,  so  numerous  all  over  the  State. 

Reproduction  is  by  seed,  which  is  produced  at  intervals  of 
from  three  to  seven  years,  called  "  seed  years." 

As  regards  size  and  rate  of  growth,  white  pine  compares 
favorably  with  any  of  our  eastern  trees,  and  far  exceeds  most  of 
them  in  these  respects,  reaching  the  best  merchantable  size  in 
about  fifty  years.  If  left  to  grow  undisturbed  it  reaches  a  size 
excelled  only  by  trees  of  the  Pacific  coast,  specimens  having  been 

^  Many  of  our  lumberman  and  most  of  our  nurserymen,  from  their  observations  and  €Kpe- 
flienoe,  are  still  of  the  opinion  that  they  will  continue  to  plant  white  pine  in  pore  stands  ai  veD 
«s  in  mixed.  Likewise,  from  oorrespondenoe  and  consultation  with  many  of  our  kadioff  1^^ 
ffMthologists  and  foresters  as  to  diagnosing  the  future  results  of  the  white  pine  bhstsr  nut.  the 
preTaUixig  impression  is  that  the  presence  of  this  disesse  does  not  warrant  undus  fesr  or 
csntion.  or  the  abandonment  of  the  white  pine  for  reforestation  purpoaes. 
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recorded  that  excee4  200  feet  in  height^  with  a  diameter  of 
6  feet,  while  heights  of  100  feet,  with  3-foot  diameters,  are  not 
uncommon. 

The  chief  enemy  of  the  pine  forests  in  this  State  is  fire,  which, 
if  it  does  not  kill  the  trees,  so  weakens  them  as  to  render  them 
liable  to  attack  by  several  kinds  of  insects  and  fungi.  The 
white  pine  is  especially  susceptible  when  young,  even  a  slight 
ground  fire  being  quite  sufficient  to  completely  kill  it. 

The  leading  insect  enemies  are  the  white  pine  weevil  and  the 
pine  aphis.  The  weevil  attacks  the  main  shoot,  and  in  some 
cases  greatly  damages  young  trees  up  to  the  age  of  ten  or 
twelve  years.  Infested  shoots  should  be  pruned  and  burned 
during  the  summer  months.  The  aphis  is  a  small  sap-sucking 
insect,  and  seldom  does  permanent  damage.  A  simple  spray 
will  easily  control  it  in  the  event  that  it  appears  in  large 
numbers  on  a  small  area  or  on  individual  trees.  / 

The  gypsy  moth,  while  it  will  eat  pines  as  well  as  nearly 
every  other  kind  of  tree,  does  not  invade  pure  stands  containing 
pine  alone.    The  brown-tail  moth  does  not  feed  on  pine. 

The  many  uses  of  white  pine  are  well  known.  Among  them 
may  be  mentioned  building  timber  of  all  kinds,  laths,  cabinet 
material,  interior  finish,  woodenware,  matches,  flag  poles,  masts 
and  boxes. 

Red  oir  Norway  Pine  (Pinua  resinosa).  —  This  tree,  while  com- 
mon in  northern  New  England,  is  not  very  familiar  to  residents 
of  Massachusetts.  It  does  not  grow  in  pure  stands,  but  usu- 
ally in  scattered  groups  with  other  conifers  and  hardwoods. 
The  difficulty  of  collecting  the  seed  in  this  locality  renders  the 
cost  of  raising  the  seedlings  and  transplants  very  high.  Red 
pine,  however,  is  a  very  excellent  species,  and  compares  favor- 
ably with  white  pine  in  many  respects.  It  is  more  nearly  im- 
mune from  the  blister  rust  of  two-needle  pines  than  any  other 
member  of  that  group,  and  represents  a  safe  investment  when 
planted  in  a  favorable  location.  It  prefers  a  dry  sandy  loam, 
outstripping  the  white  pine  on  gravelly  ridges,  and  will  thrive 
in  dry,  rocky  land.  It  should  never  be  planted  in  the  swamps 
or  on  poorly  drained  land. '  In  rate  of  growth  the  red  pine  is 
more  rapid  than  the  white  when  young,  though  it  is  shorter- 
lived  in  the  long  run.    It  reaches  a  height  of  70  to  80  feet. 
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with  trunk  diameter  of  2  to  3  feet,  and  in  old  age  develops 
an  open,  round-topped,  picturesque  head.  The  wood  is  light, 
hard,  close-grained,  pale  red,  with  thin  yellow  sapwood.  The 
lumber  is  largely  used  in  construction  of  bridges  and  buildings, 
and  for  piles,  masts  and  spars.  For  many  purposes  the  lumber 
is  mixed  with  that  of  white  pine,  and  the  two  varieties  are  not 
distinguished. 

Scotch  Pine  (Pinvs  sylvestris).  —  The  Scotch  pine  is  the  com* 
mon  pine  of  northern  Europe,  occupying  there  the  same  place 
that  the  white  pine  does  in  this  country  as  a  timber  tree.  Its 
growth  more  resembles  our  red  pine,  both  in  quality  of  lumber 
and  in  the  kind  of  soil  preferred  by  the  tree.  In  common  with 
other  pines,  Scotch  is  not  much  subject  to  disease  and  insect 
attack,  but  is  spmewhat  more  sensitive  to  fire  than  red  pine. 
Scotch  pine  is  used  for  the  same  purposes  as  red  pine. 

Austrian  Pine  (Pinus  AvMriaca,  Endl.)  —  The  Austrian  pine 
has  been  used  successfully  in  this  State  in  experimental  plan- 
tations, and  is  recommended  as  a  substitute  for,  or  in  mixture 
with,  Scotch  and  red  pine.  It  grows  on  a  sandy  soil  and  is  a 
tree  of  very  beautiful  appearance,  having  long  and  heavy 
needles.  It  should  not  be  used  for  underplanting  except  where 
the  woods  are  open,  or  where  heavy  thinnings  have  been  made. 

Hemlock  {Tsuga  americana).  —  The  hemlock,  one  of  the  most 
tolerant  (shade-enduring)  of  the  American  conifers,  prefers  cold 
north  and  east  slopes  of  the  hillsides.  Because  of  its  ability 
to  thrive  even  in  dense  shade,  it  will  grow  as  an  understory 
with  other  species,  evergreen  or  hardwood,  or  in  pure  stands 
in  all  stages  of  growth. 

The  wood  is  being  more  and  more  used  for  building  timber 
as  the  supply  of  other  species  grows  scarcer,  and  some  dealers 
prefer  it  to  spruce  for  rough  frame  timbers.  If  care  is  not 
used  in  drying,  it  is  likely  to  check. 

Norway  Spruce  (Picea  exceUa),  —  This  is  one  of  the  principal 
timber  trees  of  Europe,  and  is  strongly  recommended  for  plant- 
ing in  this  country,  possessing,  as  it  does,  all  of  the  advantages 
of  our  native  red  spruce,  with  the  added  one  of  being  a  much 
more  rapid  grower.  Our  experience  is  that  Norway  spruce 
suffers  much  less  from  winterkill  than  pine,  and  recovers  re- 
markably after  suppression  by  hardwoods.    It  is  especially  de- 
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sirable  for  underplanting  in  hardwood  stands,  a  good  combina- 
tion being  spruce  and  hemlock. 

Red  Spruce  {Picea  rubra).  —  This  tree  is  the  timber  spruce 
of  the  northeast^  and  is  now  the  most  important  species  in 
New  England  in  size  of  cut.  It  will  grow  in  northern  Massa- 
chusetts on  the  higher  elevations,  preferably  in  mixture  with 
pine  and  hemlock.  It  will  grow  in  the  shade  of  other  trees  for 
many  years,  and  shows  marked  recuperative  ability  when  sud- 
denly exposed  to  the  light. 

Growth  is  not  rapid,  and  large  size  is  not  reached  by  this 
species;  but  good  straight  timber  is  produced,  which  finds  a 
ready  market.  The  limbs  persist,  as  in  the  case  of  white  pine, 
and  the  best  clear  timber  is  grown  in  mixed  stands. 

Tbe  tree  reproduces  itself  well  when  the  leaf  litter  on  the 
ground  is  not  too  thick,  and  seedlings  start  readily  under  the 
mature  trees  of  the  same  species,  forming  a  stand  containing 
trees  of  all  ages. 

The  uses  of  the  Wood  are  well  known,  —  building  timber, 
piano  sounding-boards,  inside  finish,  clapboards  and  pulp-wood. 

Ajnerican  Larch  (Lam  laridna)  and  European  Larch  (Larix 
decidua,  Mill).  —  The  Anierican  larch,  also  known  as  tamarack 
and  hackmatack,  is  the  only  native  deciduous  conifer  in  Massa- 
chusetts. In  winter,  after  the  needles  have  been  shed,  it  pre- 
sents the  appearance  of  a  dead  tree.  It  bears  little  resemblance 
to  any  of  our  native  conifers,  but  closely  resembles  the  Euro- 
pean larch  (Larix  decidita,  Mill),  which  may  be  distinguished 
by  its  larger  cones,  stouter  twigs  and  more  abundant  leaves. 
The  European  larch  is  the  more  rapid  grower,  and  will  thrive 
in  a  less  moist  and  less  fertile  soil  than  the  native  species. 
Larch  should  be  planted  in  mixture  with  other  trees,  among 
which  are  recommended  spruce,  balsam,  fir  and  hemlock.  The 
principal  uses  are  ship  and  boat  timber,  telegraph  poles,  fence 
posts  and  railroad  ties. 

Balsam  Fir  (Abies  baisamea).  —  This  tree  is  of  small  com- 
mercial importance  in  Massachusetts,  but  is  recommended  for 
certain  areas  where  other  more  valuable  species  are  hard  to 
propagate,  notably  in  swampy  land,  and  for  use  in  underplant- 
ing. It  is  sometimes  planted  in  mixture  and  thinned  out  later 
for  Christmas  trees.    Tolerance  and  comparative  freedom  from 
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insects  and  disease  are  arguments  in  its  favor.  Experimental 
plantations  made  by  this  department  several  years  ago  demon- 
strate that  the  balsam  fir,  like  the  Norway  and  red  spruce, 
will  hold  out  under  a  considerable  amount  of  shade,  and  re- 
sume normal  growth  when  released. 

THE  FOREST  NUBSEBY. 

The  forest  nursery  represents  the  first  step  in  the  work  of 
land  reclamation.  Seed-plots  were  at  one  time  a  favorite  ex- 
periment among  farmers  and  landowners,  and  plantations  are 
in  existence  that  were  started  in  this  way.  But  nature  is 
prodigal  in  her  waste  of  seed,  and  it  was  early  discovered  that 
by  gathering  and  planting  this  waste  seed  in  beds  a  high 
percentage  could  be  germinated  and  brought  to  an  age  adapt- 
able to  low-cost  reforestation.  A  three-year  or  four-year  trans- 
plant may  be  used  in  grass  or  brush  land  where  seed  would 
not  have  one  chance  in  a  thousand. 


Proourinir  tlM  Seed. 

The  cone-bearing  trees  differ  from  the  hardwoods  in  the 
matter  of  bearing  seed,  usually  devoting  a  few  years  to  prepa- 
ration for  a  large  crop.  Our  native  white  pine  produces  an 
abundant  crop  every  five  to  seven  years,  and  bears  its  seed 
in  cones  or  burrs,  which  generally  grow  in  clusters  of  twos  or 
threes  on  the  upper  branches  of  the  tree.  There  are  two 
seeds  at  the  base  of  each  scale  of  the  cone. 

All  coniferous  seed  should  be  gathered  from  the  trees  before 
the  cone-scales  have  opened.  The  cones  should  be  spread  out 
on  a  smooth  floor  in  the  sun,  raked  over  from  time  to  time, 
and  finally  flayed  until  the  seed  has  been  completely  threshed 
out.  This  should  then  be  cleaned  by  winnowing,  and  kept  in 
bags  in  a  cool  dry  place,  out  of  the  reach  of  birds  and  mice. 
If  properly  stored  the  seed  in  most  cases  retains  its  vitality  for 
a  number  of  years. 
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Baifinir  Ttaniplaati  from  Seed. 

Level  or  gently  sloping  well-drained  land  should  be  selected 
for  a  nursery,  the  soil  being  preferably  a  sandy  loam,  free  from 
stones.  Any  length  of  bed  is  practicable,  but  the  most  con- 
venient width  is  4  to  6  feet,  with  walks  2  feet  wide  between 
the  beds.  The  seed  is  planted  in  drills  or  broadcast^  according 
to  whether  it  is  desired  to  leave  the  seedlings  in  the  bed  two 
years  or  three  years  before  transplanting.  The  system  that  has 
proved  most  efficient  in  our  nursery  practice  in  Massachusetts 
is  the  construction  of  12  by  4  foot  beds,  with  a  frame  made  of 
lath  and  fine-mesh  chicken  wire.  The  lath  gives  the  young' 
seedlings  the  proper  proportion  of  light  and  shade,  and  the* 
fine-mesh  wire  protects  both  seed  and  seedlings  from  mice  and- 
birds.  A  burlap  cover  is  used  for  shading  in  place  of  leaves- 
until  the  seed  germinates  and  appears  through  the  soil,  at  the 
end  of  which  time  the  burlap  may  be  removed  for  a  portion 
of  each  day,  and  finally  dispensed  with,  rolled  up  and  stored' 
for  the  following  season. 

A  bed  12  by  4  feet  takes  approximately  three-quarters  of  a 
pound^  of  seed  and  produces  from  5,000  to  15,000  seedlings,, 
according  to  the  kind  of  seed  used  and  the  success  with  which 
they  are  germinated.  Seed  may  be  planted  in  April  or  May, 
but  it  is  usually  more  convenient  to  wait  until  June,  when  the 
season  for  digging  transplants  is  over  and  more  time  can  be 
devoted  to  the  work  of  seeding  and  care  of  the  new  crop. 

The  seed  germinates  in  about  three  weeks'  time  and  makes 
its  first  year's  growth  within  a  couple  of  months.  The  seed- 
lings are  usually  left  in  the  original  bed  for  two  years,  then* 
transplanted  into  longer  beds  and  spaced  from  1^  to  2  inches; 
apart  to  prevent  crowding.  They  remain  here  for  two  years 
more,  and  are  then  ready  for  permanent  planting  on  waste- 
land. 

A  tree  so  planted  is  called  a  four-year  transplant,  and  is  the- 
ideal  tree  for  use  in  reforestation.    In  old  pastures,  where  the 
grass  is  short  and  there  is  no  great  quantity  of  brush,  the  two- 
year  seedling  may  be  used  with  success. 
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BIF0BE8TATI0N. 
How  Trees  ihotild  be  planted. 

Heeling  m. 

When  trees  have  been  properly  handled  at  the  nursery  they 
will  arrive  in  good  condition,  packed  in  damp-  moss  and  tied 
in  bundles  of  25,  50  or  100,  depending  on  the  size  and  species. 
Scotch  and  Austrian  pine  are  more  bulky,  as  a  rule,  than 
white  pine  and  spruce.  The  trees  should  be  heeled  in  as  soon 
as  possible  after  their  arrival.  This  requires  the  digging  of  a 
trench  about  1  foot  wide  and  1  foot  deep,  and  laid  out  as 
nearly  as  possible  east  and  west.  If  only  a  few  trees  are  in- 
volved in  the  shipment,  and  planting  can  be  accomplished  in 
a  few  hours'  time,  no  trench  will  be  necessary.  It  is  advisable 
to  first  cover  the  roots  with  a  light  layer  of  earth,  pour  on  a 
few  pails  of  water,  and  then  cover  thoroughly  with  earth, 
leaving  the  tops  exposed  to  light  and  air.  Care  should  be 
taken  not  to  cover  any  portion  of  the  needles  with  earth,  and 
in  the  event  of  dry  weather  the  trees  should  be  watered  daily. 
A  covering  of  burlap  or  paper  will  protect  them  from  excessive 
heat,  and  will  hold  back  the  buds  until  the  trees  can  be  planted. 
One  thousand  trees  require  a  trench  about  12  feet  long. 

Requirements  for  Planting. 

We  have  experimented  with  various  kinds  of  planting  in- 
struments, such  as  planting  irons,  bars,  spades,  etc.,  and  find 
that  the  grub-hoe,  or  mattock,  is  the  most  practical  instrument 
for  all  kinds  of  soil.  Some  of  our  foremen  prefer  the  double- 
headed  mattock,  which  on  one  side  resembles  an  axe,  and  on 
the  other  an  adz.  The  axe  is  used  for  cutting  out  a  square 
hole  in  the  sod'  or  leaf-mold  approximately  1  foot  square,  and 
the  adz-like  edge^for  lifting  out  the  earth  to  a  depth  of  6  to 
8  inches.  The  average  man  prefers  the  single-bladed  adz-like 
mattock,  similar  to  the  one  shown  in  Figs.  8  and  9.  The  most 
efficient  crew  consists  of  two  men,  one  to  make  the  holes  and 
the  other  to  do  the  planting.  The  trees  are  carried  in  a  pail, 
which  should  be  kept  about  half  full  of  a  mixture  of  water  and 
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loam.  The  bundles  should  be  untied  before  placing  them  in 
the  pail.  Sod  should  not  be  replaced,  and  each  tree  should  be 
firmly  set  by  pressing  the  earth  about  it  with  the  foot.  An 
experienced  two-man  crew  can  plant  from  800  to  1,000  trees 
per  day. 

Spacing. 

The  best  practice  is  to  space  the  trees  6  feet  apart  each  way. 
This  method  produces  a  tall,  straight  bole  and  prevents  undue 
spreading.  Flags  may  be  set  up  at  the  end  of  the  field  as  a 
guide  to  the  crews,  and  moved  over  6  feet  as  the  end  of  the 
course  is  reached. 

On  moist  situations  Norway  spruce  or  balsam  fir  may  be 
planted  alternately  with  white  pine.  If  the  pine  is  set  6  by 
6  feet,  and  the  fir  or  spruce  set  in  the  centers  of  the  squares 
thus  formed,  the  trees  will  be  evenly  spaced  3  feet  apart.  In 
from  eight  to  ten  years  the  fir  and  spruce  will  yield  an  inci- 
dental revenue  if  cut  and  sold  as  Christmas  trees.  It  has  the 
added  advantage  of  rendering  a  plantation  comparatively  safe 
from  any  local  disease  or  insect  attack  that  may  seriously  de- 
plete any  one  of  the  species  used.  And  in  this  connection  it 
may  be  said  that  the  forest  planter  would  do  well  to  use  at 
least  two  species  of  trees,  even  in  the  6-foot  spacing.  When 
planting  pine  the  combination  reconmiended  is  white  pine, 
alternated  with  red,  Scotch  or  Austrian  pine.  Spruce  may  be 
alternated  with  hemlock,  tamarack  or  balsam  fir. 


Number  of  Trees  required  per  Acre, 


Spacxno. 


Trees. 


3by8fMt,  . 

4by4feet.  . 

5by5feet,  . 

ebyOfeet,  . 

7by7feet.  . 

SbySfeet,  . 
10  by  10  feet. 


4,840 
2JS2 
1.742 
1,210 


080 
486 
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TnfE  TO  PLANT. 

Planting  should  be  undertaken  as  soon  as  the  frost  is  out 
of  the  ground  in  the  spring,  the  months  of  April  and  May 
being  preferable,  in  order  that  the  young  roots  may  get  started 
before  the  dry  season  sets  in.  Spring  planting  is  preferable  to 
fall  planting,  as  the  roots  having  started  will  not  be  as  likely 
to  be  heaved  out  by  the  frost;  although  under  certain  con- 
ditions fall  planting  is  sometimes  resorted  to,  as  in  a  case 
where  a  piece  of  land  is  too  wet  to  work  in  the  spring,  but 
becomes  dry  during  the  summer  and  fall.  The  time  for  fall 
planting  depends  largely  on  the  season.  The  months  of  Sep- 
tember and  October  are  usually  best  in  this  State. 

Care  of  tlM  Younir  Plantation. 

An  ideal  plantation  requires  very  little  care  until  it  is  old 
enough  to  be  thinned,  which  under  ordinary  conditions  would 
be  at  about  the  twentieth  year;  but  preparation  against  pos- 
sible disappointment  and  failure  is  as  necessary  in  the  matter 
of  trees  as  in  the  raising  of  an  agricultural  crop,  and  weed-trees 
choke  out  a  plantation  in  much  the  same  way  that  witch- 
grass  chokes  out  grain. 

With  the  exception  of  old  fields,  described  on  another  page, 
waste  land  will,  in  a  short  space  of  time,  develop  hardwood 
sprouts  of  questionable  value;  and  even  the  old  fields  wiU  occa- 
sionally reproduce  unexpected  crops  of  gray  birch  and  popple 
seedlings,  to  the  great  detriment  of  the  planted  pine. 

Most  plantations  must,  therefore,  be  brushed  over,  in  order 
that  the  young  pine  shall  not  be  shaded  out  before  it  has 
"topped*'  the  less  valuable  species  growing  around  it.  Nature 
has  provided  that,  in  the  lotig  run,  the  conifers  will  win  in 
the  struggle  for  supremacy,  on  account  of  longevity  and  gen- 
eral good  health.  But  the  struggle  may  last  for  centuries.  The 
desired  result  can  be  obtained  in  less  time  through  the  medium 
of  proper  assistance  on  the  part  of  man.  The  amount  of  cost 
will  depend  on  whether  the  hardwood  brush  is  simply  lopped 
and  left  on  the  ground,  or  whether  it  is  piled  and  burned. 
The  latter  is  the  better  and  safer  method,  but  where  the  fire 
hazard  is  negligible  the  former  is  recommended. 


toUowiDK  B  fonet  fin.  The  sihbU  ireea  wen  lour  yam  old  when  set  thne  yean  >co, 
and  have  enwn  on  an  avenge  of  bom  1  to  >  feet  ea«h  year  durini  the  put  Iwo  yeivi. 
They  will  UDdoublsdly  ovEimme  the  oak. 
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SpedM  most  easily  oontroltod. 

Gray  birch  and  popple,  while  abundantly  prolific,  do  not 
cast  a  dense  shade.  Where  these  trees  persist,  money  can  be 
saved  by  liberal  use  of  the  bush  scythe  on  portions  of  the  lot 
where  these  trees  are  abnormally  thick.  Scattered  birch  and 
popple  in  the  young  plantation  will  often  do  good  by  supplying 
a  light  shade  during  summer,  by  rubbing  off  the  lateral  branches 
of  the  pine,  and  by  helping  to  develop  a  long,  straight  leading 
shoot.  In  many  cases  it  is  advantageous  to  go  over  the 
plantation  with  a  pair  of  pruning  shears,  snipping  only  the 
Jateral  branches  of  the  hardwoods  that  interfere  with  the  top- 
most branches  of  the  pine.  This  method  saves  expense  and 
develops  good  pine  lumber. 

Another  species  that  may  be  classed  under  thb  head  is  oak, 
which,  while  it  casts  a  very  dense  shade,  is  slow-growing  and 
may  he  surpassed  in  height  by  the  pine,  provided  the  latter  is 
given  a  reasonable  amount  of  assistance.  Where  oak  alone  is 
involved,  one  thorough  brushing  will  often  meet  the  requirements, 
and  the  pine  will  gain  the  ascendency.  The  better  grades  of 
oak  may  be  handled  by  ''limbing  up.''  Scrub  oak  is  an  inferior 
species  and  should  be  cut  clean.  Scrub  oak  following  a  fire 
may  sometimes  be  crowded  out  in  the  course  of  time  by  planting 
the  pine  in  the  open  spaces.  This  applies  especially  to  certain 
portions  of  Cape  Cod  and  Martha's  Vineyard.     (See  Fig.  12.) 

SpeeiM  Diffleult  of  Gontrol. 

The  trees  most  diflScult  of  control  in  the  young  plantation 
are  the  chestnut  and  the  soft  maple,  on  account  of  their  very 
rapid  growth.  The  chestnut  bark  disease  cannot  be  depended 
upon  to  kill  off  sufficient  sprouts  to  protect  the  pine,  as  sprouts 
will  continue  to  spring  up  so  long  as  there  is  any  life  in  the 
old  stump.  Maple  is  equally  fast  growing,  has  no  destructive 
enemies,  and  casts  a  dense  shade.  Repeated  brushing  is  the 
only  protection  for  a  pine  plantation  made  among  maple 
sprouts. 
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Suffgoitlon  for  maMng  a  Pine  Plantation  anuxnc  Dense  Hardwood 

Sprout!. 

When  pine  is  greatly  desired  on  land  offering  strong  resist- 
ance by  reason  of  its  dense  hardwood  sprout  growth,  cuttings 
may  be  made  about  12  to  15  feet  apart,  and  the  pines  planted 
in  these  paths  with  the  usual  spacing.  It  is  of  course  neces- 
sary to  /keep  the  area  on  which  the  pine  is  planted  free  from 
brush.  In  time  a  mixed  stand  will  result,  composed  of  pro- 
tected pine  and  the  best  specimens  of  the  prevailing  natural 
hardwoods,  in  parallel  sections.  The  State  Department  of 
Forestry  has  not  undertaken  this  practice  on  any  large  scale, 
but  recommends  it  on  the  basis  of  experiments  thus  far  made. 

Another  good  method  which  has  been  tried  with  success  on 
several  of  our  reforested  lots  is  as  follows:  with  a  bush  scythe 
or  bill  hook  cut  all  hardwood  sprouts  around  each  pine  over  a 
space  about  5  feet  in  diameter.  This  allows  the  pine  to  keep 
its  main  shoot  free  to  the  light,  and  results  in  a  good  mixed 
stand  of  pine  and  hardwood. 

Fire  Lines. 

In  event  of  undue  fire  hazard  a  good  means  of  protection  is 
to  make  a  fire  line  around  the  plantation  on  the  sid.e  where  the 
greatest  danger  lies.  This  is  done  by  cutting  the  brush  and 
clearing  the  ground  of  all  inflammable  material  on  a  strip  about 
50  feet  wide.  Warning  notices  may  be  obtained  by  applica- 
tion to  the  State  Forester.  The  fire  line  is  not  practicable 
unless  it  is  kept  clean,  but  when  cared  for  it  often  proves  a 
vantage  point  from  which  destructive  fires  approaching  from  a 
distant  area  may  be  turned  back  and  ordinary  brush  fires  may 
be  easily  managed. 

T^IMi  of  Land  Suitable  for  Reforestation. 

The  total  area  of  Massachusetts  is  about  5,321,787  acres,  of 
which  2,672,950  acres  is  land  adapted  only  to  the  growing  of 
trees.  Of  this  area  there  are  about  700,000  acres  which  at  the 
present  time  constitute  practically  worthless  tracts,  being  simply 
a  tax  to  the  owners,  who  at  a  very  small  outlay  could  bring 
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the  land  back  into  profitable  forest  growth,  as  well  as  add  to 
the.  scenic  beauty  of  the  section. 

This  land  lies  in  tracts  varying  in  size  from  one  to  thousands 
of  acres.  Practically  every  farm  has  a  portion  which  at  one 
time  or  another  has  been  cut  off,  burnt  over  or  allowed  to 
lapse  into  a  condition  where  it  is  no  longer  a  source  of  rev- 
enue, —  a  piece  of  property  which  brings  in  no  return,  though 
it  is  still  taxable.  Lumbermen,  mill  owners,  water-right  com- 
panies and  farmers  all  have  some  land  which  falls  under  one 
of  the  following  types,  and  it  is  this  sort  of  land  which,  fortu- 
nately, furnishes  ideal  conditions  for  forest  planting. 

CtJT-OVER  LaKD. 

Undoubtedly  every  lumberman  in  the  Commonwealth  owns 
one  or  more  tracts  of  land  which  he  has  cut  off,  but  which  has 
not  come  back  into  any  profitable  growth  and  which  gives  no 
promise  of  a  future  crop. 

Where  the  land  cut  off  was  premously  growing  pine  it  is  not 
always  advisable  to  reforest  it  the  first  or  second  season  follow- 
ing, on  account  of  the  damage  that  is  almost  sure  to  result 
from  the  pine  stump  beetle  {Hylobhis  palea).  This  beetle  breeds 
in  the  bark  of  recently  cut  pine  stumps,  but  dies  out  as  the 
bark  decays.  It  chews  the  bark  of  young  conifers,  girdling  and 
sometimes  killing  them,  and  damages  the  lateral  branches  of 
larger  growth. 

Where  the  land  cut  off  was  previously  growing  hardwoods  it  is 
advisable  to  reforest  as  soon  as  possible,  as  the  sprout  and  hard- 
wood growths,  if  allowed  to  gain  too  great  a  headway,  will  hold 
the  transplants  in  check,  and  expensive  brushing  will  become 
necessary.  In  some  cases  hardwood  sprouts  are  so  persistent 
as  to  make  reforestation  a  doubtful  investment.  Where  doubt 
exists  as  to  the  advisability  of  planting  such  land,  an  applica- 
tion should  be  made  to  the  State  Forester  for  an  examination. 

Burned  Land. 

On  land  which  has  been  subjected  to  repeated  fires,  destroy- 
ing the  growth  and  ground  cover,  the  soil  is  left  free  to  the 
action  of  the  weather,  to  be  quickly  dried  out  by  the  sun,  or. 
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if  on  a  side  bill,  to  be  washed  into  the  valley  by  rains.  The 
seed  or  seedlings  which  may  have  been  on  the  ground  have 
been  destroyed,  and  the  land  might  lie  for  a  long  period  of 
years  before  it  would  reseed  itself  naturally.  Land  of  this 
type,  therefore,  should  be  set  with  considerable  care,  in  order 
to  obtain  the  best  results.  It  is  generally  advisable  to  set  a 
four-year-old  transplant  here  rather  than  seedlings. 

Run-out  Fields. 

Many  of  the  farms  throughout  the  State  have  been  aUowed 
to  decline,  and  are  growing  up  to  brush  and  undesirable  hard- 
woods^ Pasture  lands  especially  are  being  encroached  upon  by 
some  of  our  less  valuable  trees,  such  as  chokecherry  and  gray 
birch,  which  so  overshade  the  ground  that  good  pasturage  runs 
out,  and  the  lot  is  abandoned  for  fields  affording  better  forage. 
In  many  cases  scattering  white  pines  have  crept  in,  and  prob- 
ably in  time  would  seed  in  the  whole  piece;  but  the  advanced 
growth,  while  doing  good  work  in  reseeding,  would  be  of  little 
value,  as,  growing  so  scattered,  they  would  develop  large  lateral 
branches  instead  of  giving  a  clear,  straight  bole  so  desirable  m 
the  best  grade  of  lumber.  If  the,  lot  could  be  set  out  with 
seedlings,  and  the  trees  allowed  to  grow  in  sufficiently  dense 
stands,  the  lower  branches  would  die  off  naturally,  and  smooth, 
clear  lumber  would  be  assured. 


TTxidmplantiiig  in  Thinned  Stands* 

Where  woodland  has  been  extensively  thinned  to  eliminate 
undesirable  species,  or  for  the  purpose  of  marketing  the  mature 
timber,  underplanting  is  practicable  and  advisable.  For  this 
purpose  a  tolerant  (shade-enduring)  tree  is  necessary,  and  among 
the  best  species  may  be  named  the  Norway  spruce,  the  hem- 
lock, the  tamarack  and  the  balsam  fir.  They  should  be  planted 
in  the  open  spaces  as  much  as  possible,  or  in  such  a  way  that 
they  may  not  grow  into  the  branches  of  other  trees.  Other- 
wise they  must  be  released  in  a  few  years'  time  by  cutting  the 
older  growth,  and  damage  will  result  from  felling. 


Tia.  U.— A  tUnnwl  lUuid  of  bhkoiy.     Raadjt  lor  uttivftatuitif 
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Beforeftition  Work  done  by  the  State. 

Under  "An  Act  to  provide  for  the  purchase  of  forest  land 
and  for  reforestation/'  passed  by  the  Legislature  of  1908,  pro- 
vision is  made  whereby  private  landowners  may  deed  tracts  of 
land  suitable  for  reforestation  purposes  to  the  State,  to  be 
planted  and  handled  under  practical  forest  management,  such 
owners  reserving  the  right  to  redeem  the  land  at  any  time 
within  ten  years  for  the  actual  amount  expended.  Provision 
is  also  made  for  the  distribution  of  seeds  and  seedlings  at  not 
less  than  cost  to  landowners  who  are  citizens  of  the  Conoimon- 
wealth. 

The  State  has  now  acquired  over  150  tracts  of  land  under 
this  act,  comprising  in  all  about  6,000  acres.  The  number  of 
trees  required  in  planting  these  areas,  and  in  supplying  the 
State  institutions,  the  Metropolitan  Water  Board,  the  cities, 
the  towns  and  the  schools,  has  been  so  great  that  few,  if  any, 
have  been  left  over  for  the  private  landowner  xmtil  the  present 
year.  During  the  spring  of  1918,  however,  we  distributed  at 
cost  more  than  500,000  four-year  transplants  of  white  and  Scotch 
pine  to  citizens  in  all  parts  of  the  State.  The  price  charged  for 
these  trees  was  $7  per  1,000,  representing  the  actual  cost  of 
raising  them  in  our  nurseries. 

Acts  of  1908,  CHAprm  478. 
Beforeitatlon  Act. 

Section  1.  For  the  purpose  of  experiment  and  illustration  in  forest 
management,  and  A>r  the  purposes  specified  in  section  five  of  this  act, 
the  sum  of  five  thousand  dollars  may  be  expended  in  the  year  nineteen 
hundred  and  eight,  and  the  sum  of  ten  thousand  dollars  annually  there- 
after, by  the  state  forester,  with  the  advice  and  consent  of  the  governor 
and  council,  in  purchasing  lands  situated  within  the  commonwealth  and 
adapted  to  forest  production.  The  price  of  such  land  shall  not  exceed  in 
any  instance  five  dollars  per  acre,  nor  shall  more  than  eighty  acres  be 
acquired  in  any  one  tract  in  any  one  year,  except  that  a  greater  area  may 
so  be  acquired  if  the  land  purchased  directly  affects  a  source  or  tributary 
of  water  supply  in  any  city  or  town  of  the  commonwealth.  AU  lands 
acquired  under  the  provisions  of  this  act  shall  be  conveyed  to  the  common- 
wealth, and  no  lands  shall  be  paid  for,  nor  shall  any  moneys  be  expended 
in  improvements  thereon,  until  all  instruments  of  conveyance  and  the 
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title  to  be  transferred  thereby  have  been  approved  by  the  attorney- 
general,  and  until  such  instruments  have  been  executed  and  recorded. 

Section  2.  The  owners  of  land  purchased  under  this  act,  or  their 
heirs  and  assigns,  may  repurchase  the  land  from  Uie  commonwealth  at 
any  time  within  ten  years  after  the  purchase  by  the  commonwealth, 
upon  paying  the  price  originally  paid  by  the  commonwealth,  together 
with  the  amount  expended  in  improvements  and  maintenance,  with  in- 
terest at  the  rate  of  four  per  cent  per  annum  on  the  purchase  price.  The 
state  forester,  with  the  approval  of  the  governor  and  council,  may  execute 
in  behalf  of  the  commonwealth  such  deeds  of  reconveyance  as  may  be 
necessary  under  this  section:  provided,  however,  that  thero  shall  be  in- 
cluded in  such  deeds  a  restriction  requiring  that  trees  cut  from  such 
property  shall  not  be  less  than  eight  inciiee  in  diameter  at  the  butt. 

Section  3.  The  state  forester  may  in  his  discretion,  but  subject  to 
the  approval  of  the  deed  and  title  by  the  attorney-general  as  provided 
in  section  one,  accept  on  behalf  of  the  commonwealth  gifts  of  land  to  be 
held  and  managed  for  the  purpose  hereinbeforo  expressed.  A  donor  of 
such  land  may  reserve  the  right  to  buy  back  the  land  in  accordance  'With 
the  provisions  of  section  two,  but  in  the  absence  of  a  provision  to  that 
effect  in  his  deed  of  gift  he  shall  not  have  such  right. 

Section  4.  Land  acquired  under  the  provisions  of  this  act  shall  be 
under  the  control  and  management  of  the  state  forester,  who  may,  sub- 
ject to  the  approval  of  the  governor  and  council,  cut  and  sell  trees,  wood 
and  other  produce  therefrom. 

Section  5.  All  moneys  received  by  or  payable  to  the  commonwealth 
or  any  one  acting  on  its  behalf  under  the  provisions  of  this  act  shall  be 
paid  into  the  treasury  of  the  commonwealth. 

Section  6.  Land  acquired  under  the  provisions  of  this  act,  and  sub- 
sequently reconveyed  under  the  provisions  of  sections  two  or  three,  shall 
not  be  exempt  from  taxation  on  account  of  any  plantation  of  trees  set 
out  or  planted  while  it  was  held  by  the  commonwealth. 

Section  7.  For  the  purpose  of  assisting  in  reforestation  a  portion, 
not  exceeding  twenty  per  cent  of  the  money  authorized  by  this  act  to 
be  expended  may  be  used  by  the  state  forester  for  the  distribution  at 
not  less  than  cost  of  seeds  and  seedlings  to  land  owners  who  are  citisend 
of  the  commonwealth,  under  such  conditions  and  restrictions  as  the  state 
forester,  subject  to  the  approval  of  the  governor  and  coimdl,  may  deem 
advisable. 

Section  8.  The  state  forester  shall  replant  or  otherwise  manage  all 
land  acquired  by  the  commonwealth  and  held  by  it  under  the  provisions 
of  this  act,  in  such  manner  as  will,  in  his  judgment,  produce  the  best 
forest  growth  both  as  to  practical  forestry  results  and  protection  of  water 
supplies. 

Section  9.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed. 

Section  10.    This  act  shall  take  effect  upon  its  passage. 
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FORM  OF  APPUCATION  USED  IN  ASKINQ  FOR  AN  EXAMINA- 
TION OF  WOODLAND. 

Massachusetts  State  Forester, 

State  House, 

Boston. 

The  State  Forester  is  charged  with  the  work  of  promoting  the  per- 
petuation, extension  and  proper  management  of  the  forest  lands  of  the 
Commonwealth,  both  public  and  private  (1904,  Chap.  409,  Sect.  2).  The 
department  is  open  for  consultation  on  forest  and  shade  tree  planting, 
woodlot  management,  wood  and  lumber  markets,  prices,  the  control  of 
insects  and  diseases  affecting  woodland  aad  shade  trees,  taxation,  and 
all  matters  pertaining  to  the  care  of  woodland  and  ornamental  trees. 
In  matters  pertaining  to  fruit  growing,  however,  go  to  your  local  county 
agricultural  agent.  While  good  advice  can  be  given  through  correspond- 
ence, office  interviews  and  publications,  often  a  personal  examination  of 
the  property  or  trees,  themselves,  by  one  of  my  technical  assistants 
where  the  advice  can  be  extended  on  the  ground,  is  the  only  satisfactory 
method  of  procedure.  The  only  charge  for  such  service  is  the  traveling 
expenses  of  the  forester  making  such  examination.  If  you  care  to  have 
such  an  examination,  fill  out  the  attached  application  blank  and  mail  to 
our  office.  A  brief  description  of  the  land  and  the  problem  involved 
will  assist  us. 

F.  W.  KANE, 

State  Forester. 

Apfucation  fob  an  Examination. 

Understanding  the  condition  named  above,  I  desire  to  have  an  exami- 
nation made  of  a  tract  of  land  of  approximately acres 

located  in  the  town  of ,  State  of  Massachusetts. 

Signed  

Address  

Telephone 

Date 191      . 
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wealth  of  MasaackuaeUs. 
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year  ending  Nov.  30,  1920. 

WILLIAM  A.  L.  BAZELEY. 


CONTENTS. 


Part  I. 

Report  of  Commissioner  of  Conbertation. 
Forestry,         .... 
Fish  and  Game, 
Aiiimal  Industry,     . 
New  Forest  Law,     . 
Mount  Grace, 

Standish  Monument  Reservation, 
Forest  Fires.  .... 
Conventions,  .... 
Financial  Statements: 

Purchase  and  Development  of  State  Forests, 

Purchase  of  Mount  Grace, 

Maintenance  of  Standish  Monument, 
Recommendations : 

Division  of  Forestry,  .... 

Division  of  Fisheries  and  Game, 


PAGE 

12 
13 
14 
15 
17 
18 
19 
19 

20 
21 
21 

21 
23 


Part  II. 

Division  of  Forestry. 
Organisation, 
State  Plantations,    . 
Examinations, 
Nursery  Work, 
Tree  Planting  in  1920, 
Forest  Survey  of  Hampshire  County 
White  Pine  Blister  Rust, 
White  Pine  Weevil, 
State  Forests, 

Report  of  State  Fire  Warden,   . 
Report  of  Superintendent  of  Gypsy  Moth  Work 

General  Conditions,  . 

Spraying  Apparatus, 

Brown-tail  Moths,     . 

Cranberry  Bog  Work, 

Satin  Moth, 

Lynn  Woods,    . 

Lumber  Operations, 

State  Highway  Work, 

Federal  Work, 

North  Shore  Work,   . 


32 
33 
35 
35 
39 
40 
40 
41 
42 
45 
53 
53 
54 
54 
55 
55 
56 
56 
57 
57 
59 


Appendix. 
Financial  Statement,        ...... 

Summary  of  Town  Expenditures,       .... 

Distribution  of  Supplies,  ..... 

Expenditures  and  Receipts  on  State  Forests, 

List  of  Forest  Wardens  and  Local  Moth  Superintendents, 


63 
64 
73 
74 
75 


OUTLINE    OF    REPORT. 


This  report  is  divided  for  convenience  and  economy  into 
four  parts :  — 

Part     I.    The.  organization  and  general  work  of  the  Department  of 
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Part   II.    The  activities  of  the  Division  of  Forestry. 
Part  III.    The  work  of  the  Division  of  Fisheries  and  Game. 
Part  rV.    The  work  of  the  Division  of  Animal  Industry. 

Parts  I  and  II  are  printed  in  one  volume,  under  Public 
Document  No.  73. 

Part  III  is  printed  in  a  separate  volume,  under  Public 
Document  No.  25. 

Part  IV  is  printed  in  a  separate  volume,  under  Public 
Document  No.  98. 
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ANNl>AL  REPORT  OF  THE  COMMISSIONER 

OF  CONSERVATION. 


The  Constitutional  Convention,  assembled  in  1918,  passed 
an  amendment,  later  adopted  by  the  people,  by  the  pro- 
visions of  which  the  Legislature  was  required  to  reorganize 
the  executive  and  administrative  work  of  the  Commonwealth 
into  not  more  than  twenty  departments.  To  do  that  without 
causing  serious  interruption  to  the  numerous  activities  carried 
on  by  the  various  departments,  boards,  and  commissions  was 
recognized  as  a  difficult  task.  The  nature  of  the  problem  was 
such  as  to  require  very  careful  study  and  painstaking  labor  by 
the  committee  charged  with  its  solution,  and  finally  resulted  in 
the  passage  of  an  act  (chapter  350,  General  Acts  of  1919)  which 
embodied  in  a  satisfactory  manner  the  constitutional  mandate. 

By  this  legislation  was  created  the  DepaWment  of  Con- 
servation, into  which  were  merged  the  office  of  the  State 
Forester,  the  State  Forest  Commission,  the  Commission  on 
Fisheries  and  Game,  and  the  Department  of  Animal  Industry. 
In  accordance  with  the  provisions  of  this  act  the  Department 
was  to  be  organized  in  three  divisions,  —  namely,  a  Division 
of  Forestry,  a  Division  of  Fisheries  and  Game,  and  a  Division 
of  Animal  Industry,  and  to  be  under  the  supervision  and  con- 
trol of  a  commissioner,  each  division  being  under  the  charge 
of  a  director.  The  law  further  provided  that  the  Commis- 
sioner of  Conservation  should  be  designated  as  director  of  one 
of  the  divisions. 

As  Commissioner  of  Conservation  His  Excellency  the 
Governor  appointed  William  A.  L.  Bazeley  of  Uxbridge,  at 
the  same  time  designating  him  Director  of  the  Division  of 
Forestry;  as  Director  of  the  Division  of  Fisheries  and  Game, 
William  C.  Adams  of  Newton;    and,  as  the  Department  of 
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Animal  Industry  was  not  abolished  by  the  so-called  consolida^ 
tion  act,  but  with  its  complete  organization  was  placed  in  the 
Department  of  Conservation,  Dr.  Lester  H.  Howard  of  Boston 
has  continued  to  direct  the  affairs  of  that  division.  As  the 
act  provided  that  the  directors  of  divisions  should  act  as 
advisers  to  the  Commissioner,  semi-monthly  meetings  have 
been  held  throughout  the  year  at  the  office  of  the#  Commis- 
sioner, at  which  questions  of  a  departmental  nature  have  been 
determined  by  vote.  In  addition  to  the  regular  meetings  the 
Commissioner  found  it  necessary"  to  call  many  special  meetings 
to  consider  questions  of  more  or  less  urgency. 

Conservation  of  Our  Foresib. 

There  is  no  argument  needed  to  convince  those  who  have 
thought  on  the  matter  of  the  vital  necessity  for  the  earnest 
support  by  all  people  of  a  policy  of  wise  conservation  of  our 
forests.  Nowhere  else  has  lumber  been  so  potent  a  factor  in 
development  as  in  the  United  States.  The  houses  in  which 
our  citizens  dwell,  the  more  than  200,000  miles  of  railroads, 
the  development  of  our  great  industrial  centers,  our  vast 
engineering  projects,  —  in  fact,  that  marvelous  development 
in  all  the  elements  of  power  and  prosperity  which  we  enjoy,  — 
have  been  due  in  no  small  measure  to  the  lavish  use  of  our 
forest  products.  The  absolute  necessity  of  maintaining  this 
source  of  wealth  is  apparent.  Conservation  and  perpetuation 
of  our  forests  mean  to  so  utilize  tljem  as  to  make  them  con- 
tinuous, which  can  be  done  only  by  spending  money  annually 
in  reforesting  our  lands  and  securing  to  them  adequate  safe- 
guards from  those  agencies,  such  as  fire  and  insects,  which 
threaten  to  destroy  them. 

Forestry  is  a  comparatively  new  science  in  this  country,  and 
nowhere  is  there  greater  need  for  the  adoption  of  its  teachings, 
nor  are  the  conditions  for  a  broad  forestry  policy  more  favor- 
able, than  in  Massachusetts.  It  should  be  thoroughly  under- 
stood that  scientific  forestry  does  not  mean  the  utilizf^tion  of 
soil  suitable  for  agriculture,  but  only  the  retention  for  timber 
growing  of  lands  less  profitable  for  other  purposes,  which 
applies  to  more  than  one-half  the  area  of  Massachusetts. 

It  is  obvious  that  our  forest  problems  differ  in  some  respects 
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from  those  of  other  States  where  virgin  forests  have  been  ac- 
quired by  legislative  enactment  and  are  being  scientifically 
managed.  In  Massachusetts  the  problem  is  essentially  one  of 
reclamation. 

Massachusetts,  once  self-supporting  in  lumber,  now  has  to 
import  70  per  cent  of  the  amount  used.  This  condition  should 
not  be  allowed  to  continue.  Our  idle  lands  must  be  put  to 
work.  The  people  at  large  must  be  educated  in  the  value  and 
benefits  to  be  derived  from  a  permanent  forest  policy. 

Fish  and  Game. 

By  the  grouping  of  the  activities  of  forestry  and  fisheries 
and  game  in  the  Department  of  Conservation  the  work  which 
is  closely  interrelated  in  many  respects  was  brought  into 
fuller  co-operation. 

It  is  an  elementary  principle  that  the  protection  and  increase 
of  the  wild  life  of  the  State  are  dependent  on  a  suitable  en- 
vironment; that  the  most  important  requirement  is  suflBcient 
forestation  to  afford  the  wild  life  hiding  places  from  enemies, 
protection  against  the  elements,  and  food  supply.  The  forests 
can  exist  without  the  wild  life.  The  wild  life  can  exist  in  only 
limited  numbers  and  species  without  the  forests. 

The  same  propositions  are  true  with  respect  to  the  inland 
fisheries.  The  vegetation  of  our  forests  graduates  the  melting 
snows,  holding  back  the  spring  torrents  which  are  injurious  to 
our  streams.  In  its  shaded  recesses  are  held  the  countless 
small  reservoirs  that  insure  sufficient  water  in  the  dry  seasons. 
Its  protection  from  the  hot  rays  of  the  summer  suns  keeps 
the  temperature  of  many  brooks  sufficiently  low  that  fish  may 
thrive  in  maximum  numbers,  and  its  dense  covering  along 
banlcs  and  shores  affords  great  protection  from  predatory 
birds  and  animals. 

It  is  the  function  of  one  division  to  preserve  and  increase 
this  great  wealth  of  vegetation.  It  is  the  duty  of  the  other 
division  to  protect  the  wild  life  thus  harbored,  and  to  assist 
by  artificial  propagation.  Both  divisions  should  work  hand 
in  hand  in  the  education  of  the  public  to  use  wisely  and  enjoy 
moderately  this  natural  wealth  with  which  the  Common- 
wealth was  once  so  generously  endowed. 
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Animal  Industry. 

It  is  a  well-recognized  fact  that  the  human  race  could  not 
exist  without  the  domestic  animal. 

Each  of  the  different  species,  therefore,  commands  our  at- 
tention and  demands  its  conservation  to  the  greatest  extent 
possible,  as  an  important  public  work  of  the  State  and  Nation. 
Domestic  animals  are  not  only  producers  of  food  for  human 
consumption,  but  are  recognized  as  necessary  adjuncts  to 
successful  agriculture;  important  factors  in  the  doing  of  the 
world's  work,  as  indispensable  in  war  as  in  peace;  a  means  of 
recreation  and  pleasure  to  the  people;  and  invaluable  as  mute 
servants  in  the  manufacture  of  biological  products  for  the 
preservation  of  the  public  health. 

The  numbers  of  domestic  animals  propagated,  produced, 
and  raised  to  a  point  where  they  furnish  the  service  demanded 
of  them  depend  largely  upon  the  prevention  of  contagious 
disease,  or  its  control  and  eradication  after  its  outbreak;  and 
it  is  in  this  work,  the  conservation  of  animal  life,  that  the 
Division  of  Animal  Industry  is  actively  engaged. 

To  refer  only  to  their  value  as  food  producers:  it  is  esti- 
mated that  37  per  cent  of  the  food  of  the  people  of  this  country 
has  for  its  source  the  domestic  animal.  This  is  represented  by 
dairy  products,  such  as  milk,  butter  and  cheese,  and  the 
meat  value  of  their  carcasses  as  beef,  pork  and  mutton,  either 
fresh,  cured,  or  variously  manufactured,  if  such  carcasses  are 
found  healthy  at  time  of  slaughter. 

In  a  recent  year,  at  seven  of  the  principal  packing  houses  in 
the  United  States,  there  was  condemned  as  unfit  for  food,  on 
account  of  lesions  of  one  disease  only  (tuberculosis),  what 
would  amount  to  50  train  loads  of  40  cars  each  of  beef  cattle. 

Millions  of  pounds  of  pork  products  are  now  saved  yearly 
in  Massachusetts  through  the  immunization,  by  the  Division 
of  Animal  Industry,  of  swine  against  their  principal  disease,  — 
hog  cholera. 

By  this  work  in  conservation  of  food-producing  animals 
there  is  also  made  commercially  possible  the  utilization  of 
garbage  for  feeding  purposes,  which  was  formerly  a  great 
household  waste.    At  the  same  time,  and  by  the  same  means, 
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what  was  formerly  an  unsafe  project  has  become*  a  present- 
day  business  success  of  no  small  dimensions. 

Lack  of  space  precludes  further  reference  to  the  conservation 
work  of  the  Division  of  Animal  Industry  in  many  other  direc- 
tions^  notably  its  important  relation  to  conservation  of  human 
life  by  the  control  of  such  animal  diseases  as  are  communicable 
to,  and  rapidly  fatal  in,  the  human  subject. 

For  further  detail  in  regard  to  these  matters  we  refer  to  the 
report  of  the  Division  of  Animal  Industry. 

New  Forest  Law. 

^While  from  the  time  the  State  first  committed  itself  to  the 
practice  of  scientific  forestry  gradual  yet  encouraging  progress 
has  been  witnessed,  the  passage  of  the  forest  bill  at  the  last 
session  of  the  General  Court  signalized  the  greatest  advance- 
ment ever  made  in  any  one  year.  It  may  fairly  be  claimed 
that  to  the  enthusiastic  and  untiring  efforts  of  the  Massachu- 
setts Forestry  Association  is  due  in  large  part  the  enactment 
of  this  legislation,  although  it  should  be  noted  that  it  also 
received  the  very  earnest  support  of  many  prominent  lumber 
operators.  The  importance  of  this  act  justifies  us  in  printing 
its  text  in  full. 

Chaptbb  604. 

An  Act  to  pbovtoe  for  the  Pubchase  and  Development  of  State 

Forests. 

Be  il  enacted,  etc.,  as  foUowe: 

Section  1.  The  commissioner  of  conservation  may  piu-chase  and 
hold  additional  lands  within  the  commonwealth  suitable  for  the  produc- 
tion of  timber  to  the  eictent  of  not  more  than  one  hundred  thousand  acres. 

Section  2.  The  said  lands  shall  be  purchased  within  a  period  of 
fifteen  years  at  a  rate  not  exceeding  the  maximum  price  per  acre  already 
fixed  by  section  two  of  chapter  seven  hundred  and  twenty  of  the  acts  of 
nineteen  hundred  and  f  ourteen,  and  acts  in  amendment  thereof  and  addi- 
tion thereto,  for  the  purchase  of  such  lands,  or  at  such  price  as  the  general 
court  may  from  time  to  time  determine. 

Section  3.  The  department  of  conservation  shall  proceed  to  reclaim 
the  said  lands,  by  replanting  or  otherwise,  for  the  purpose  of  producing 
timber  and  protecting  the  water  supply  of  the  commonwealth. 

Section  4.  The  commissioner  of  conservation  may  in  his  discretion 
make  rules  and  regulations  relative  to  hunting  and  fishing  or  other  uses  of 
any  lands  acquired  under  the  provisions  of  this  act,  provided  that  such 
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rules  and  regulations  shall  be  subject  to  any  restrictions  imposed  by  laws 
now  or  hereafter  in  force  for  the  protection  of  fish,  birds  and  quadrupeds. 
The  provisions  of  chapter  three  hundred  and  sixty-two  of  the  acts  of 
nineteen  hundred  and  nine  shall  not  apply  to  lands  acquired  under  this  act. 

Section  5.  Cities  and  towns  may  acquire  by  purchase,  gift  or  be- 
quest lands  for  the  purpose  of  forestation,  at  a  rate  not  exceeding  the 
maximum  price  per  acre  fixed  by  section  two  of  said  chapter  seven  hun- 
dred and  twenty  and  acts  in  amendment  thereof  and  addition  thereto, 
and  may  reclaim  and  plant  such  lands;  and  the  said  department  may, 
upon  application  in  such  form  as  the  commissioner  may  prescribe,  furnish 
such  cities  and  towns,  free  of  charge,  with  seedlings  for  the  planting  of 
their  lands. 

Section  6.  For  the  purpose  of  meeting  the  expenditures  authorized 
by  this  act,  the  said  department  may  expend  during  the  said  period  of 
fifteen  years  such  sums,  not  exceeding  three  million  dollars,  as  the  g^ieral 
court  may  from  time  to  time  appropriate. 

Section  7.  This  act  is  hereby  declared  to  be  in  substance  a  substitute 
for  the  proposed  law  accompanying  the  initiative  petition  transmitted  by 
the  secretary  of  the  commonwealth  to  the  general  coiurt  on  the  seventh 
day  of  January,  nineteen  hundred  and  twenty,  and  printed  as  house 
document  number  thirty-seven,  and  shall  take  effect  on  the  day  following 
the  first  Wednesday  in  August  of  the  current  year,  provided  that  if  the 
said  initiative  petition  is  completed,  as  required  by  the  constitution,  by 
filing  the  required  number  of  signatures  on  said  first  Wednesday,  this  act 
shall  be  void.    [Approved  June  4, 1920. 

Accomplishments  under  the  Ad. 

Because  of  the  fact  that  the  act  did  not  take  effect  until 
August  5,  only  $50,000  was  made  available  for  use  for  the 
remainder  of  the  fiscal  year.  During  the  three  months  in 
which  the  Commissioner  has  had  to  act  he  has  succeeded  in 
purchasing  5,339  acres  of  land,  in  five  separate  tracts,  as  well 
as  adding  some  acres  to  the  State  forests  already  established. 
The  new  forests  may  be  described  as  follows:  — 

The  Laurel  Lake  Forest  is  located  in  the  easterly  part  of 
Erving,  in  Franklin  County.  It  has  a  frontage  of  three- 
quarters  of  a  mile  on  the  Greenfield  State  road,  and  extends 
northerly  2  miles.  It  nearly  surrounds  a  little  pond  known  as 
Laurel  Lake,  hence  the  name. 

The  Conway  Forest  is  located  in  the  south  part  of  Conway. 
It  takes  in  the  watershed  of  Avery  Brook,  which  is  the  source 
of  water  supply  for  Northampton,  and  adjoins  1,000  acres 
belonging  to  the  water  department  of  that  city. 
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The  Tolland  Forest  is  located  in  the  south  part  of  Tolland, 
on  the  Connecticut  State  line.  This  land  was  originally  part 
of  a  large  landed  estate  known  as  the  Howell  lands,  the  other 
part  being  in  the  town  of  Hartland,  Conn.  The  State  Forester 
of  Connecticut  is  asking  for  an  appropriation  for  State  forests, 
and  if  he  gets  it  may  purchase  the  Howell  lands  in  Connecti- 
cut, so  that  the  reunited  property  will  form  a  sort  of  interstate 
park. 

The  Farmington  River  Forest  is  located  in  the  northwestern 
part  of  Tolland,  on  the  banks  of  the  west  branch  of  the  Farm- 
ington River  and  the  shores  of  Otis  Reservoir,  one  of  the 
largest  bodies  of  fresh  water  in  the  State. 

Nearly  ten  years  ago  the  Forestry  Department  acquired  some 
500  acres  of  land  on  Christian  Hill,  in  the  town  of  Colrain. 
This  area  has  been  entirely  reforested,  and  contains  our  prize 
plantation  of  white  pine.  We  have  decided  to  turn  this 
reforestation  lot  into  a  State  forest  by  adding  to  it  available 
adjoining  lands,  and  have  made  arrangements  to  purchase 
400  acres  additional. 

It  has  been  the  endeavor  of  the  Department  to  acquire  this 
land  at  a  price  less  than  $5  per  acre,  and  we  have  been  suc- 
cessful in  seciu"ing  it  all  at  an  average  price  of  $4.50.  We 
have  been  happily  surprised  at  the  amount  of  land  available 
at  this  price  and  the  high  quality  of  most  of  it.  Probably 
three-fourths  of  it  is  so  well  stocked  with  natural  reproduction 
of  good  quality  that  it  will  never  need  to  be  artificially  re- 
forested, but  will  be  improved  by  the  application  of  modern 
forestry  methods.  Of  course  the  last  10,000  acres  will  come 
harder  than  the  first,  but  we  are  greatly  encouraged  at  the 
progress  so  far  made. 

Mount  Grace. 

It  has  long  been  the  policy  of  Massachusetts,  emulating  the 
example  of  the  Federal  government  as  seen  in  our  national 
parks,  to  preserve  for  ourselves  and  posterity  certain  tracts 
of  land  conspicuous  for  their  scenic  beauty,  such  as  Mount 
Greylock,  Mount  Wachusett,  the  historic  and  beautiful  Sugar 
Loaf,  Pitfgatory  Chasm,  and  other  spots  renowned  for  their 
beauty  or  historic  value.     It  is  an  undisputed  fact  that  the 
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wholesome  pleasure  which  we  derive  from  the  contemplation  of 
these  beautiful  gifts  of  nature  arouses  within  us  sentiments 
that  serve  to  create  a  more  loyal  and  higher  order  of  citizen- 
ship. The  General  Court  at  its  last  session  indicated  its 
belief  in  the  wisdom  of  continuing  this  policy  by  the  passage 
of  an  act  conferring  upon  the  Commissioner  of  Conservation 
the  necessary  authority  to  acquire  by  purchase,  or  otherwise, 
Mount  Grace,  in  the  town  of  Warwick.  Land  acquisitions 
under  this  act  began  during  November.  At  the  close  of  the 
fiscal  year  there  had  been  acquired  400  acres,  at  an  average 
price  per  acre  of  $50. 

The  purchases  already  made  comprise  most  of  the  southern 
end  of  Mount  Grace,  extending  from  the  site  of  the  fire  ob- 
servation tower  to  the  main  highway,  which  to  a  large  extent 
constitutes  the  reservation's  exterior  boundary.  It  has  been 
considered  desirable,  where  possible,  to  acquire  the  Mount 
Grace  lands  with  all  the  tree  growth  intact,  and  the  pur- 
chases so  far  made  include  some  excellent  stands  of  forest 
trees,  both  conifers  and  hardwoods.  Future  cuttings,  when  it 
becomes  advisable  to  make  them,  can  be  made  in  accordance 
with  well-known  forestry  principles.  The  Mount  Grace  lands, 
when  further  purchases  are  completed,  will  constitute  an 
excellent  State  reservation.  The  survey  of  the  tract  will  be 
made  during  the  year  1921. 

Standish  Monument  Reservation. 

Actipg  under  the  provisions  of  chapter  456  of  the  Acts  of 
1920  the  Standish  Monument  Association,  on  Aug.  6,  1920, 
conveyed  to  the  Commonwealth  the  monument  and  grounds 
in  the  town  of  Duxbury,  the  same  to  be  known  hereafter  as 
the  Standish  Monument  Reservation,  and  to  be  under  the  con- 
trol and  management  of  the  Commissioner  of  Conservation. 

The  erection  of  this  monument  was  begun  in  1872,  and  it  is 
located  on  a  part  of  the  farm  given  to  Capt.  Myles  Standish 
by  the  colony  about  1630,  and  is  commemorative  of  the  genius 
and  renown  of  the  first  military  captain  of  the  colonies. 

During  the  past  few  years  the  Standish  Association  has  not 
been  in  a  position  to  make  necessary  repairs  on  the  property; 
therefore  when  it  was  taken  over  bv  the  Commonwealth  it 
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presented  a  very  unkempt  appearance.  Because  of  the  great 
number  of  people  who  will  undoubtedly  visit  the  monument 
and  stand  upon  its  historic  grounds  during  the  tercentenary 
celebration,  already  opened,  the  Commissioner  took  prompt 
measures  to  cause  the  necessary  repairs  to  be  made  on  the 
monument  and  the  approaches  thereto. 

Forest  Fires. 

As  the  first  and  most  obvious  necessity  to  the  successful 
consummation  of  a  forest  policy  is  an  adequate  forest  fire 
protective  system,  our  faculties  and  energies  have  been  directed 
to  the  establishment  of  such  a  system,  and  while  the  operation 
of  this  system  has  served  to  reduce  to  a  marked  degree  the 
annual  losses  caused  by  forest  fires,  it  may  yet  be  strengthened 
and  perfected.  One  of  the  most  important  features  of  a  pro- 
gram designed  to  deal  with  this  evil  is  the  education  of  the 
people.  It  is  generally  admitted  that  95  per  cent  of  our 
forest  fire  waste  arises  primarily  from  the  carelessness  and 
more  or  less  indifferent  attitude  of  the  general  public.  The 
writer  believes  that  when  we  have  succeeded  in  arousing  and 
educating  public  opinion  on  this  subject  we  shall  have  accom- 
plished much  in  the  direction  of  reducing  our  forest  fire  losses 
to  reasonable  proportions,  and  securing  a  much  more  confident 
attitude  toward  general  forestry. 

We  cannot  dismiss  the  subject  of  fire  control  without  ex- 
pressing our  appreciation  of  the  commendable  spirit  mani- 
fested by  the  sportsmen  throughout  the  State  with  respect  to 
the  suspension  of  the  hunting  season  last  fall  by  the  Governor, 
on  recommendation  of  the  Commissioner  of  Conservation,  which 
action  was  deemed  expedient  because  of  the  extreme  drought 
and  consequent  fire  hazard. 

The  report  of  the  State  Fire  Warden,  found  in  the  report  of 
the  State  Forester,  records  in  detail  the  work  accomplished 
along  these  lines  during  the  past  year. 

Conventions. 

The  Commissioner  has  attended  several  conventions  held 
outside  the  State  during  the  past  year  where  questions  of 
moment  relating  to  the  work  of  conservation  were  discussed. 
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These  meetings  were  held  under  the  auspices  of  the  following 
organizations:  — 

The  American  Plant  Pest  Control  Committee,  to  consider  the  white  pine 

blister  rust  problem,  held  at  Albany,  N.  Y.,  in  December. 
The  Annual  Meeting  of  the  Society  of  American  Foresters,  held  at  New 

York,  N.  Y.,  in  December. 
State  Foresters  and  United  States  Forest  Service,  on  the  subject  of  forest 

fire  prevention,  held  at  Albany,  N.  Y.,  in  February. 
The  Annual  Meeting  of  the  American  Game  Protective  Association,  held 

at  New  York,  N.  Y.,  in  March. 
New  England  Section  of  the  Society  of  American  Foresters,  held  at  Keene, 

N.  H.,  in  August. 
Association  of  Northeastern  Foresters,  held  at  Grand  Mere,  Can.,  in 

August. 
Meeting  of  State  Foresters,  held  at  Atlantic  City,  N.  J.,  in  November. 

In  addition  to  the  above  the  Commissioner  has  attended 
several  meetings  of  a  similar  nature  held  in  Boston  and  else- 
where in  the  State,  worthy  of  special  notice  being  those  held 
under  the  auspices  of  the  Eastern  Shook  and  Wooden  Box 
Manufacturers  Association,  as  they  indicate  the  lively  interest 
being  taken  by  the  lumber  operators  and  manufacturers  in  the 
conservation  movement. 

Financial  Statement. 
Purchase  and  Development  op  State  Forests. 

[Chapter  604,  Acts  of  1920.] 

Receipts, 
Appropriation  (Aug.  5,  1920), $50,000  00 

Expenditures. 

Salaries, $942  75 

Travel, 332  30 

Maps,  photographs,  etc., 62  85 

Equipment, 1,675  60 

Express,  teaming,  etc., 24  88 

Sundries, 10  95 

Land, 24,475  00 

27,524  33 

Balance  on  hand  Nov.  30,  1920, $22,475  67 
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Purchase  of  Mount  Grace. 

(Cliapt«r  006,  Acts  of  1020.] 

Receipts. 
Appropriation  (June  5,  1920)^  .       .  .   $50,000  00 

Expenditures, 
Land, 20,250  00 


49  76 

849  07 

174  80 

46  08 

4  49 

2,992  40 

Balance  on  hand  Nov.  30,  1920, $29,750  00 

Maintenance  op  Standish  Monument. 

(Chi9t«r  460,  Acts  of  1020.] 

Receipts. 
Appropriation  for  19?0,  $3,000  00 

Expenditures. 

Salaries, $1,868  20 

Travel, 

Supplies, 

Equipment, 

Express,  teaming,  etc., 

Sundries,  . 


Balance  returned  to  treasury  Nov.  30,  1920,     ...  $7  60 

Recommendations  for  Legislation. 

The  following  are  the  recommendations  of  the  Commissioner 
for  legislative  action,  all  of  which  have  been  forwarded  to  the 
Secretary  of  the  Commonwealth,  together  with  drafts  of  the 
statutes  which  should  be  enacted  to  accomplish  the  end  desired, 
in  accordance  with  the  provisions  of  chapter  131,  General 
Acts  of  1919. 

Division  of  Forestry. 

I.  Establishment  of  the  Mohawk  Trail  Reservation.  — 
Probably  nowhere  east  of  the  Rocky  Mountains  is  there  a 
highway  passing  through  scenery  of  more  sublime  grandeur 
than  the  so-called  Mohawk  Trail.  Since  the  completion  of  this 
highway  hundreds  of  thousands  of  people  from  all  parts  of  the 
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United  States  have  annually  traveled  over  this  route  and 
gazed  with  delight  upon  the  beautiful  wooded  mountains, 
rivers,  passes  and  ridges  which  make  the  noble  landscapes  that 
lie  around  them.  The  impression  w^hich  the  wildness  and 
majesty  of  the  scenery  make  upon  the  senses  is  singularly 
grand  and  uplifting  to  those  privileged  to  feast  upon  its 
loveliness.  The  Commonwealth  can  ill  afford  to  jeopardize  so 
valuable  an  asset.  The  devastating  axe  of  the  lumberman 
already  threatens  to  destroy  the  forest  growi:h  on  these  slop>es, 
and  that  their  beauty  shall  not  be  marred  the  Commissioner 
believes  that  the  Commonwealth  should  at  once  acquire,  by 
purchase  or  otherwise,  such  lands  as  may  be  necessary  to  pre- 
serve the  charm  and  beauty  of  this  highway.  The  Commis- 
sioner therefore  recommends  the  passage  of  an  act  to  accom- 
plish this  purpose. 

II.  Appoinivieni  of  Forest  Wardens,  — The  statutes  provide 
for  the  appointment  in  the  month  of  January,  by  the  mayor 
and  aldermen  in  cities  and  the  selectmen  in  towns,  of  a  forest 
warden.  It  frequently  happens,  especially  in  the  smaller 
towns,  that  through  an  oversight  or  some  other  cause  such 
appointment  is  not  made.  This  always  renders  it  difficult  to 
properly  organize  the  jBre  prevention  system  before  the 
dangerous  season  opens.  For  that  reason  the  Commissioner 
recommends  the  enactment  of  a  law  authorizing  him  to  fill 
such  vacancv. 

III.  Forest  Fire  Warden  Conventions.  —  Recognizing  the 
great  value  derived  from  an  annual  convention  of  the  forest 
fire  wardens  for  the  purpose  of  discussing  methods  of  fire 
fighting  and  improved  equipment,  the  Commissioner  believes 
that  the  law  should  be  so  amended  as  to  make  attendance  upon 
such  conventions  one  of  the  duties  of  forest  wardens. 

IV.  Reimbursement  of  Towns  for  Loss  of  Taxes,  —  The 
Commissioner  holds  the  opinion  that  a  statute  should  be 
enacted  by  which  the  State  forests  shall  be  more  equitably 
taxed.  Under  the  present  law  the  Tax  Commissioner  is  re- 
quired to  make  a  valuation  once  every  five  years.  Therefore 
it  could  frequently  happen  that  after  the  removal  of  forest 
products  the  valuation  would  remain  unchanged  until  a  new 
valuation   was   made,    which    might    be    several    years.      The 
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Commissioner  believes  that  the  law  should  be  so  amended  as 
to  provide  for  the  reduction  of  the  valuation  to  correspond 
¥rith  the  value  of  the  forest  products  removed  from  such 
land,  and  recommends  the  passage  of  an  act  to  accomplish 
this  purpose. 

V.  Exemption  from  Civil  Service.  —  Because  of  the  fact 
that  in  the  purchase  and  development  of  State  forests  many 
persons  are  employed  temporarily  when  immediate  service  is 
required,  the  Commissioner  recommends  that  such  employees 
be  not  subject  to  the  rules  and  regulations  required  by  civil 
service. 

VI.  Replacement  of  Forest  Fire  Equipment,  —  For  the  pur- 
pose of  strengthening  the  forest  fire  protective  system,  and 
to  encourage  towns  to  become  properly  equipped  with  fire- 
fighting  apparatus,  a  law  was  enacted  in  1910  providing  for 
the  partial  reimbursement  of  certain  towns  for  the  cost  of  such 
equipment.  This  law  has  now  been  in  force  ten  years,  and 
nearly  all  the  towns  entitled  to  come  within  the  provisions  of 
the  act  have  availed  themselves  of  the  opportunity.  In  many 
of  these  towns  long  use  has  caused  deterioration  of  the  equip- 
ment to  a  point  where  replacement  has  become  a  necessity. 
The  Commissioner  is  of  the  opinion  that  the  State  may  very 
wisely  continue  its  policy  of  aiding  these  towns  by  reimbm^sing 
them  a  certain  amount  of  the  cost  of  renewing  such  apparatus 
as  may  now  be  unserviceable. 

VII.  Extending  the  Time  of  the  Hunting  Season.  —  The 
Commissioner  considers  that  justice  to  the  sportsmen  of  the 
Commonwealth  requires  that  the  law  empowering  the  Governor 
to  suspend  the  hunting  season  diu*ing  periods  of  extreme 
drought  so  as  to  prevent  forest  fires  should  be  so  amended  as 
to  provide  that  the  said  season  be  extended  for  a  number  of 
days  equal  to  the  number  it  was  found  necessary  to  suspend 
it.  The  Commissioner  therefore  recommends  the  passage  of 
an  act  to  accomplish  this  purpose. 

Division  of  Fisheries  and  Game. 

I.  To  aTnend  the  Law  relative  to  issuing  Hunting  and  Fishing 
Licenses.  —  The  present  law  requires  licenses  for  fishing  in 
only  those  inland  waters  which  have  been  stocked  by  this 
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Department  since  Jan.  1,  1910.  The  publication  yearly  of 
lists  of  waters  stocked  during  the  year  involves  considerable 
expense.  Further,  by  reason  of  the  fact  that  many  streams 
are  known  by  various  names,  much  confusion  is  created  in 
the  minds  of  persons  who  wish  to  determine  whether  a  stream 
has  or  has  not  been  stocked.  Many  of  the  unstocked  inland 
waters  are  being  depleted,  and  we  believe  they  should  be 
protected  by  requiring  licenses  for  fishing  therein. 

A  person  wishing  to  secure  a  duplicate  of  a  lost  or  destroyed 
license  is  required  by  the  present  law  to  apply,  either  in  person 
or  by  letter,  at  the  office  of  the  Division  of  Fisheries  and 
Game.  This  is  an  inconvenience  to  the  public,  and  creates  a 
volume  of  work  in  the  office  of  the  division  at  the  busiest 
season  of  the  year.  An  amendment  permitting  the  issuance 
of  duplicates  by  city  and  town  clerks  will  remedy  this,  and 
the  25-cent  fee  will  have  the  effect  of  reducing  the  number  of 
licenses  lost. 

Under  the  existing  law  there  is  no  limit  to  the  amount  of 
fish  or  game  which  a  non-resident  may  take  out  of  the  State 
under  his  license,  except  in  the  case  of  birds  and  brook  trout. 
Inasmuch  as  the  Department  is  bending  every  effort  to  con- 
serve the  supply  of  wild  life  within  the  Commonwealth,  it 
seems  only  just  and  fair  that  a  limit  be  set. 

II.  To  provide  a  Penalty  for  destroying  or  injuring  Private 
Property  while  Hunting,  Trapping  or  Fishing.  —  Instances  have 
occurred  where  thoughtless  hunters  and  fishermen  have  de- 
stroyed or  injured  private  property  while  pursuing  their  sport. 
In  order  to  safeguard  the  rights  of  landowners;  to  secure  for 
the  Fish  and  Game  Division  their  hearty  co-operation  in  the 
conservation  of  wild  life  rather  than  their  condemnation  of 
all  things  relating  to  hunting  and  fishing;  and  to  spare  the 
true  sportsman  the  injustice  of  being  obliged  to  share  the 
blame  for  the  deeds  of  the  unmindful,  we  believe  that  the 
accompanying  bill  is  timely  and  necessary. 

III.  To  empower  Fish  and  Game  Wardens  to  arrest  Persons 
who  assault  them  or  interfere  with  them  in  the  Performance  of 
their  Duties,  —  At  the  present  time  the  fish  and  game  wardens 
have  no  authority  to  forthwith  arrest  persons  who  would 
assault  them  or  interfere  with  them  in  the  performance  of 
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their  duties.  Much  of  their  work  being  done  at  night,  when 
recognition  of  such  persons  is  impossible,  without  the  power 
of  arrest  on  the  spot  there  is  no  redress  for  the  wardens.  A 
case  in  point  occurred  a  short  time  ago  when  two  wardens  were 
attacked  and  forced  to  take  to  cover  to  protect  themselves 
from  injury,  since  they  had  no  right  to  charge  the  crowd  and 
arrest  the  offenders. 

IV.  To  'provide  for  Payment  for  Damage  caused  by  Moose,  — 
Many  times  the  moose  which  are  at  large  in  the  Commonwealth 
have  caused  damage  to  private  property.  We  deem  it  fair  and 
just  that  compensation  for  such  damage  should  be  paid  as  in 
the  case  of  damage  done  by  deer. 

V.  To  regulate  the  Release  within  the  Commonwealth  of 
Wild  Birds  or  Animals.  —  Cases  have  come  to  our  attention 
of  the  liberation,  by  breeders,  of  game  birds  or  animals,  or 
sick  or  diseased  stock.  To  safeguard  the  health  of  the  stock 
in  the  wild,  we  deem  it  necessary  to  reserve  the  right  to 
judge  what  fish  or  animals  may  be  liberated.  The  liberation 
of  fish  in  waters  of  the  Commonwealth  is  already,  by  law, 
placed  under  the  control  of  the  Department. 

VI.  •  To  correct  the  Law  relating  to  Fur-bearing  Armnals.  — 
Because  of  the  omission  of  the  month  of  March  from  the  open 
season  on  muskrats,  and  because  the  section  relating  to  the 
training  of  dogs  is  not  plain  to  the  layman,  amendment  of  the 
law  is  necessary  as  set  forth  in  the  accompanying  act. 

VII.  To  permit  the  Importaiion  into  Massachusetts  of  Fish 
and  Game  taken  legaUy  outside  the  Commonwealth^  and  to  permit 
Possession  of  Such  Fish  and  Game  after  the  Close  of  the  Season.  — 
The  present  laws  permit  the  taking  of  a  bag  limit  of  fish  and 
game  on  the  last  day  of  the  open  seasons;  but  the  person 
taking  it  cannot  reasonably  be  expected  to  dispose  of  the 
same  immediately.  The  accompanying  act  will  give  a  reason- 
able length  of  time  for  the  disposal  of  game  and  fish  legally 
taken  during  the  open  season.  It  will  also  permit  the  im- 
portation and  possession,  after  the  close  of  seasons  in  Massa- 
chusetts, of  fish  and  game  taken  legally  outside  of  the  Com- 
monwealth. 

VIII.  To  permit  the  Importation  of  European  or  Gray 
Partridge,  —  In    order    to    encourage    the    local    breeding    of 
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European  or  gray  partridge^  this  species  was  not  mentioned  in 
section  5  of  chapter  567,  Acts  of  1912,  among  the  species  which 
might  be  imported  from  without  the  United  States.  But  as 
no  disposition  has  been  shown  by  local  breeders  to  propagate 
them,  it  appears  advisable  to  meet  the  demand  for  these  birds 
by  authorizing  their  importation.  For  this  reason  we  recom- 
mend that  this  species  be  included  in  the  birds  named  in 
section  5  of  said  act. 

IX.  To  permit  the  Killing  or  Trapping  of  Predatory  Birds 
or  Animals  toithin  Reservations,  —  The  authority  for  the  issu- 
ance of  permits  to  destroy  harmful  birds  or  animals  on  reserva- 
tions is  limited,  by  section  4,  chapter  410,  Acts  of  1911,  to  is- 
suance to  wardens  or  owners  or  occupants  of  land  within  the 
reservations.  For  the  better  protection  of  useful  wild  life  it 
is  desirable  that  the  Department's  authority  be  extended  to 
the  issuance  of  permits  to  any  responsible  person  who  may  be 
willing  to  assist  in  the  destruction  of  undesirable  species. 

X.  To  amend  the  Law  pertaining  to  Wild  or  Undomesticaied 
Birds,  —  Section  7,  chapter  92,  of  the  Revised  Law^s  was 
enacted  before  ducks,  geese  and  waterfowl  were  protected  by 
law.  It  is  now  necessary  to  omit  these  species  from  the  law 
in  order  to  avoid  conflict  with  subsequent  laws. 

XI.  To  make  the  Laws  of  Massachusetts  relative  to  Migratory 
Birds  conform  with  the  Laws  of  the  United  States,  —  The  Federal 
government  has  entered  into  a  treaty  with  Great  Britain  for 
the  uniform  protection  of  migratory  birds  on  the  American 
continent.  The  Federal  laws  in  this  connection  render  con- 
flicting State  laws  void.  For  the  convenience  of  the  public, 
and  for  the  proper  enforcement  of  the  law,  it  is  desirable  to 
have  the  laws  of  this  Commonwealth  conform  with  the  Federal 
rules  and  regulations. 

XII .  To  regulate  the  Catching  and  Sale  of  Fresh-waier  Fish,  — 
Winter  fishing  and  absence  of  restriction  on  the  sale  of  pond 
fish  have  been  two  of  the  principal  causes  of  the  depletion  of 
inland  fisheries  during  the  past  few  years.  Progressive  con- 
servation demands  that  catch  and  sale  limits  be  established. 

XIII.  To  permit  the  Taking  of  Eels  in  the  Vicinity  (4 
Hingham  Harbor,  —  Inasmuch  as  eels  have  done  much  damage 
to  the  smelt  fisheries  in  this  vicinity,  which  are  the  principal 
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remaining  smelt  fisheries  of  the  State,  the  taking  of  eels  in  this 
locality  should  be  permitted,  notwithstanding  the  provisions 
of  chapter  27,  General  Acts  of  1916. 

XIV.  To  regulate  the  Talcing  of  Lobsters,  —  The  laws  of 
Rhode  Island,  Connecticut  and  New  York  provide  for  the 
measurement  of  lobsters  according  to  the  so-called  body 
measure.  The  State  of  Maine  this  year  proposes  to  amend 
its  law  so  as  to  adopt  the  same  method,  with  a  view  to  further- 
ing the  movement  for  a  uniform  measure  for  New  England  and 
New  York.  Uniform  method  of  measiurement  will  increase 
the  chance  for  co-operation  among  the  adjacent  States.  The 
size  of  legal  lobsters  will  remain  practically  the  same,  and  the 
chance  for  confusion  will  be  eliminated. 

XV.  Relative  to  taking  Fresh-water  Fish,  —  The  increased 
number  of  fishermen,  the  accessibility  of  waters  by  reason  of 
the  automobile,  the  great  expense  of  artificial  propagation  on 
a  scale  sufficient  to  meet  the  requirements,  make  it  imperative 
that  the  taking  of  fresh-water  fish  from  our  inland  waters 
should  be  limited  to  a  reasonable  numbier  per  day. 


Paet  II 


EEPORT  OF  THE  DIVISION  OF  FORESTRY 


Paet  II 


REPORT  OF  THE  DIVISION  OF  FORESTRY 


REPORT  OP  THE  DIVISION  OF  FORESTRY. 


Naturally  the  first  matter  to  which  the  State  Forester  di- 
rected his  attention  upon  assuming  control  of  the  Division 
of  Forestry  was  to  acquaint  himself  with  the  personnel  of  its 
organization  and  their  work.  A  careful  study  of  the  duties 
and  responsibility  of  each  disclosed  the  existence  of  more  or 
less  overlapping  of  functions*  and  a  certain  amount  of  in- 
definiteness  with  respect  to  authority,  which  was  a  condition 
not  conducive  to  securing  the  fullest  measiure  of  eflBciency.  A 
reorganization  was  effected  whereby  the  duties  and  authority 
of  each  member  of  the  organization  were  so  clearly  outlined 
as  to  remove  all  uncertainty  with  respect  to  responsibility. 
The  wisdom  of  this  action  is  reflected  in  the  increased  con- 
fidence and  interest  in  their  work  of  the  entire  personnel. 

In  pursuance  of  this  policy  Mr.  Harold  O.  Cook  was  recalled 
to  the  Department  and  made  chief  forester,  which  position 
calls  for  a  technical  forestry  education  and  training.  Mr. 
James  Morris  was  given  charge  of  all  the  forest  niurseries. 
Mr.  Frank  L.  Haynes  was  placed  in  charge  of  the  then  existing 
State  forests,  as  he  had  been  formerly  the  forest  examiner 
for  the  State  Forest  Commission.  Mr.  R.  B.  Parmenter,  one 
of  the  field  foremen,  but  a  forester  by  profession,  was  made 
assistant  forester,  and  has  been  doing  examination  and  other 
technical  work  for  Mr.  Cook.  Mr.  Francis  V.  Learoyd,  who 
had  served  as  purchasing  agent  and  district  forest  warden, 
was  made  business  agent  and  put  in  charge  of  all  the  pur- 
chasing of  the  Department. 

Late  in  the  fall,  as  the  work  of  purchasing  land  under 
chapter  604,  Acts  of  1920,  was  taken  up,  the  work  of  examina- 
tion and  other  necessary  matters  connected  with  the  acquisition 
of  the  new  State  forests  were  placed  in  the  hands  of  Mr. 
Frank  L.  Haynes,  and  the  care  of  the  five  State  forests  already 
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acquired  was  turned  over  to  Mr.  Maxwell  C.  Hutchins,  the 
State  Fire  Warden.  The  work  of  gypsy-moth  thinnings  as 
carried  on  by  the  moth  department  for  several  years  was  dis- 
continued, and  Mr.  Paul  D.  Kneeland  left  the  service  of  the 
State  Forester  to  accept  a  position  with  the  Baker  Box  Com- 
pany. All  gypsy-moth  work  was  placed  directly  in  the  hands 
of  Mr.  George  A.  Smith,  the  superintendent,  and  he  ^as  given 
full  authority  over  all  employees  in  this  branch  of  the  work. 
Mr.  John  H.  Monde,  observer  at  Fall  River,  was  promoted 
to  the  position  of  district  forest  warden,  left  vacant  by  the 
promotion  of  Mr.  Learoyd. 
The  present  organization  is  as  follows:  — 


William  A.  L.  Bazelet, 


Organization. 

Commissioner  and  State  Forester. 


FORESTRY  DIVISION. 


Charles  O.  BAiuBTt 
Elizabeth  Hubbard,    . 
Elizabeth  T.  Harraqht, 
jENins  D.  Kenton, 
Mabel  R.  Hamnbtt,    . 

DOROTHT  J.   SaNFORD,    . 


General  Staff. 

Secretary. 
Senior  clerk. 
Stenographer. 
Stenographer. 
.     Clerk. 

Assistant  clerk. 


Harold  O.  Cook, 
Frank  L.  Hatnbs, 
Jakes  Morris,     . 
Robert  B.  Parmbnter, 
John  A.  Palmer, 
Fred  W.  Parker, 
Eben  Smith, 


General  Forestry. 

Chief  forester. 
Assistant  forester. 
Assistant  forester. 
Assistant  forester. 
Superintendent,  Amherst  Nursery. 
Superintendent,  Bridgewater  Nursery. 
Superintendent,  Barnstable  Nursery. 


George  A.  Smith, 
Francis  V.  Lsarotd, 


Moth  Work. 

Superintendent. 
Business  agent. 


Dittrict  Moth  Men, 


1.  Michael  H.  Donovan,  Beverly. 

2.  William  A.  Hatch,  Marlborough. 

3.  John  J.  Fitzqbrald,  Haverhill. 


4.  Clarence    W.    Parkhurst,    Fox- 

borough. 

5.  Walter  F.  Holmes,  Buisard'i  Bay. 

6.  Harrt  B.  Ramsey,  Worcester. 
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Maxwbll  C.  Htttghinb, 
JosxpHA  L.  Gallaohsb, 


FoBBST  Fire  Prevention. 

State  Fire  Warden. 
Clerk. 


District  Fire  Wardens, 


1.  Jambs  E.  Molot,  Wobum. 

2.  John  H.  Montlb,  Fall  River. 

3.  JoeitPH  J.  Shbphbrd,  Pembroke. 


4.  John  P.  Crowe,  Westborough. 

5.  Albert  R.  Ordwat,  Westfield. 


Observers  and  Location  of  Fire  Towers. 


Mrs.  John  Condon,  Harwich. 

JosBPH  W.  Jenkins,  Barnstable. 

Mrs.  W.  I.  MooDT,  Falmouth. 

W.  F.  Raymond,  Bourne. 

F.  L.  Buckingham,  Kingston. 

Mrs.  Allan  Kbniston,  Martha's  Vine- 

3rard. 
S.  Edward  Matthews,  Middleborough. 
Gborob  T.  Moffbtt,  Fall  River. 
R.  J.  ZiLCR,  Rehoboth. 
Cbas.  F.  Kimball,  Hanson. 
Edward  D.  Sprague,  Hingham. 
F.  J.  Kttstbnmachbr,  Sharon. 
Fred  R.  Stone,  Sudbury. 
Wm.  H.  Tyzzer,  Jr.,  Wakefield. 
C.  E.  Blood,  Chelmsford. 
Leon  S.  Gifforo,  Georgetown. 
Capus  McCormack,  Manchester. 
Robert  McLaxtghlin,  Mendon. 


William  E.  Howarth,  Westborough. 
Jambs  W.  Malbt,  Wachusett  Mountain. 
Mark  W.SHATTUCK,Watatic  Mountain. 
Wm.  E.  Taylor,  Warwick. 
Harland  Burrows,  Pelham. 
Mary  E.  Haley,  Brimfield. 
Thomas  Maoovern,  Charlton. 
Timothy  Shea,  Motmt  Tom. 
N.  C.  Woodward,  Shelbume  Falls. 
H.  H.  FrrzROY,  Savoy. 
David  M.  Smfth,  Waltham. 
Frank  Wilson,  Chester. 
John  E.  Curtin,  Tolland. 
Frederick  K.  Shears,  Mount  Everett. 
Robert  Miller,  Lenox. 
Harry  George,  Williamstown. 
Alton  B.  Ellis,  Acushnet. 
Alva  Sikes,  West  Brookfield. 
Eugene  Sullivan,  Agawam. 


State  Plantations. 

Because  of  the  high  cost  and  scarcity  of  labor  in  rural 
districts  work  on  the  plantations  has  been  considerably  cur- 
tailed. Inasmuch  as  a  considerable  proportion  of  these  planta- 
tions are  subject  to  redemption  on  the  part  of  the  original 
owner  the  Department  is  very  loath  to  place  any  expense  on 
them  except  where  conditions  call  for  immediate  attention. 

Five  new  lots  were  taken  over  this  year.  Planting  was 
done  on  eight  lots,  and  brush  cutting  on  fourteen.  We  have 
changed  our  methods  of  releasing  planted  pine  from  suppression 
by  hardwood  sprouts  by  trimming  around  individual  trees 
rather  than  by  clear  cutting  of  the  sprout  growth.  We  find 
this  method  less  expensive,  and  in  some  ways  it  gives  better 
results. 
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The  following  is  a  tabulated  list  of  the  work  done: 


Reforestation  Work. 
Planting. 

[W.  p.-* white  pine;  s.>"epruoe;  r.  p.->red  pine.] 


Lot. 


Town. 


Area 
(Aoree). 


Trees. 


Bokei^Hurd, 

Barrett, 
BriggB,  . 
Hanaon, 
Judd,     . 


Hodgman, 


Rockwood, 


Spencer  Wire  Company, 
Total,      . 


Rutland-Barre, 

RoyaLston, 
Oakham,    . 
Marlborough,     . 
South  Hadley,  . 
Montague,  . 


Ashburnham, 


Spencer, 


132 

10 

IH 
05 
25 
26 


35,000  w.  p. 
3.000  a. 
1,000  r.  p. 

10.000  w.  p. 

2,000  w.  p. 

1.000  w.  p. 

7.000  w.  p. 

4,000  w.  p. 

4,000  r.  p. 

32.500  w.  p. 
7.500  r.  p. 

7,000  w.  p. 


114,000 


Brushing. 


Lot. 


Barr,      .... 

BriggB 

Cadwell, 
Cadwell, 
Chestnut  Hill, 

Clark 

Fenno,  .... 
Fullam, 
Lawrence, 

Lowe,     .... 
Robertson  A  Larkin,    . 
Rockwood,    . 
Spencer  Wire  Company, 
Stone,    .... 
Total,      . 


Town. 


Spencer,     . 
Oakham,    . 
Pelham, 
Pelham, 
Spencer,     . 
Pazton, 
Westminster, 
North  Brookfield, 
Fitchburg, 
Colrain. 
Oakham,    . 
Aahbumham,     . 
Spencer,     . 
East  Brookfield, 


Area 
(Acres). 


Brushed. 


43 

43 

IH 

IH 

6 

6 

10 

14 

200 

25 

45 

45 

80 

20 

5 

4 

27 

15 

80 

5 

80 

40 

80 

15 

8 

2 

87 

10 

245 
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Examinations. 

Private  owners  to  the  number  of  sixty-nine  applied  for  ex- 
amination of  their  woodlands  and  advice  on  the  treatment 
thereof.  This  is  a  considerable  advance  over  the  number  that 
applied  last  year.  We  should  feel  encouraged  if  it  were  not 
that  such  a  large  percentage  of  these  applications  were  simply 
for  help  in  the  lumbering  of  their  property  and  an  estimate 
of  the  stand.  However,  we  often  find  an  opportunity  of  giving 
some  good  forestry  advice  even  under  such  conditions. 


Examinations. 

Subject. 

Operatinc  a&ct  estimataiic, 

Planting 

Thinning, 

Chestnut  thinnincB, 

Inascts  and  disMMes, 

GmenU,      .......... 

Thinning  and  plantiiig, 

TotiOs 


Number. 


Acres. 


Nursery  Work. 

Under  this  heading  we  include  the  operations  of  our  three 
principal  nurseries  at  Amherst,  Bridgewater  and  Barnstable. 
The  nurseries  located  on  the  State  forests  are  considered  to  be 
a  part  of  these  reservations,  and  their  operation  is  made  a  part 
of  the  report  on  the  individual  State  forests.  The  product  of 
our  nurseries  is  divided  for  convenience  into  three  classes,  ac- 
cording to  its  destination:  first,  the  stock  used  by  the  Depart- 
ment, largely  in  the  reforesting  of  State  forests  and  State 
plantations;  second,  stock  supplied  free  of  cost  to  other  State 
departments;  and  third,  stock  sold  to  private  owners.  For  the 
first  purpose,  820,000  trees  were  used;  for  the  second,  250,000; 
and  for  the  third,  343,000.  The  total  is  somewhat  less  than 
that  of  last  year,  because  the  stock  available  in  our  nurseries 
^vras    less.     We  are  glad  to  report,  however,  that  the  stock 
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available  for  distribution  next  year  is  larger  in  amount  than  in 
any  previous  year,  and  is  in  excess  of  two  and  one-half  million 
four-year-old  transplants.  This  is  indeed  fortunate,  for  with 
our  new  State  forest  program  we  shall  have  need  of  every 
transplant  that  we  can  raise. 


Stock  i 

SHIPPED 

TO  Forestry  Department. 

Species 

• 

Class. 

Numbar. 

White  pine, 
White  pine, 
White  pine. 
Red  pine. 
Jack  pine, 
Scotch  pine, 
Spruce,  . 
Spruce,  . 

4-year  transplants, 
3-year  transplants, 
2-year  seedlings, 
4-year  transplants, 
4-year  transplants, 
4-year  transplants, 
4-year  transplants, 
2-year  seedlings. 

388/NIO 
50.000 
00.000 

100,500 

15,000 

2,500 

144,000 
60.000 

Total, 

820.000 

Sto«k  sold  to  Prfvate  Owners. 


Spbcibs 

m 

Class. 

Number. 

White  pine,   . 
White  pine,   . 
Scotch  pine,  . 
Scotch  pine,  . 
Norway  spruce,    , 
Norway  spruce,    . 
Norway  spruce,    . 
Arbor  vitte,  . 
Aiistrian  pine. 
Red  pine. 
Jack  pine,      . 

4-year  transplants, 
3-year  transplants, 
4-year  transplants, 
3-year  transplants, 
5-year  transplants, 
4-year  transplants, 
3-year  transplants, 
4-year  transplants, 
4-year  transplants, 
4-year  transplants, 
3-year  transplants, 

• 

218,430 

3.000 

21,865 

7.100 

9.750 

23,700 

20,035 

2.700 

11,125 

23,315 

2.890 

Total,      . 

343,900 
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Stock  shipped  to  Other  State  Depabtments. 


Spbcxbs. 

Class. 

Number. 

White  pine,   . 
Red  pine, 
Austrian  pine, 
fiootch  pine,  . 
Jack  pine,      . 
Arbor  vitse,  . 
Norway  spruoe,    . 

4-year  transplants, 
4-3rear  transplants, 
4-year  transplants, 
4-year  transplants, 
4-year  transplants, 

4-year  transplants, 

•  ^ 

}61,500 
46,600 
11.000 
11.500 
11,000 
2.700 
8.550 

Total,      . 

261.850 

Inventory  of  Nursery  Stock,  Spring  of  1921. 

Amherst  Nursery, 


SpwazB. 


4-Year 
Transplants. 


3-Year 
Transplants. 


SeedJingii. 


Seedlings. 


White  pine, 
Scotch  pine. 
Red  pine,    . 
Jack  pine,    . 
Nonray  spruce, 
European  laroh, 
Hemlock, 
Douglaa  fir. 
Arbor  vitK, 
Austrian  pine, 
Siberian  laroh. 
Totals,  . 


554,000 

240.000 

32,000 

15,000 

15.000 


857.000 


140.000 
250.000 


200,000 
1.500 
1.000 


592.500 


275.000 


152.000 


60.000 
6,000 


493,000 


360.000 
542,000 


2,170,000 


160,000 
100.000 


3.332,000 


Barnstable  Nursery. 


White  lune. 
Sootcli  pine. 
Red  pine,     . 
Norway  qn-uoe.  . 
Jack  pine  or  banks,    . 
Austrian  pine,     . 
Larch, 

Totals,  . 


375.000 

9,000 

45.000 

8,000 


9,000 


446,000 


298,000 
15,000 

30,500 


343,500 


30.000 
16,000 

129,000 
25,000 


200,000 


85.000 
208.000 

80.000 

70,000 
8.000 


446,000 
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BridgewaUr  Nursery. 


Spbczxs. 

4-Year 
Transplants. 

3-Year 
Transplants. 

Seedlings. 

Seedlings. 

White  pine, 

Scotch  pine, 

Jack  pine  or  banks,    .... 

Red  pine, 

Norway  spruce, 

413.000 
50,000 

112.600 
^9.000 
24,600 

351,000 
180,000 

- 

- 

Totals 

640,200 

531.300 

- 

- 

Norfolk  Nursery. 


White  pine, 


Total  Four-year  Stock  in  Nurseries. 


Amherst,    . 
Barnstable, 
Bridgewater, 
Norfolk,     . 
Total,  . 


857.000 

446,000 

648,200 

20.000 

1.972,200 


State  Forest  Nurseries, 
Ottbb  Rivbr  Nubsbbt. 


Spsaxa. 

4-Year 
Transplants. 

3-Year 
Transplants. 

.^ 

Seedfiflff. 

White  pine, 

Scotch  pine, 

110,000 
80,000 

- 

- 

- 

Total 

190,000 

- 

- 

- 

Savoy  Mountain  Nubsbrt. 


White  pine, 
Spruce, 
Totals, 


30.000 


30,000 


60,000 


60,000 


Abthttb  Wabton  Swann  Nubsbbt. 


White  pine. 
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Stale  Foreat  Nurseries  —  Con. 


Mtlbs  Standisb  Nubsbrt. 

Spbczes. 

4-Year 
TranspUnU. 

»-Year 
TranspIanU. 

Seedlio0B. 

Seedlings. 

White  pine, 

325.000 

- 

60.000 

- 

Total  Fottb-tbab  Stock  in  Statb  Forbst  Nxtrsbribs. 

Otter  River, 

Savoy  Mountain, 

Arthur  Warton  Swmnn, 

ICylesStandish, 


190.000 

30.000 

8,000 

325,000 


Total 553,000 

Tree  Plaxting  ix  1920. 

A  total  of  343;000  evergreen  trees  of  a  variety  of  species 
was  shipped  from  our  nurseries  and  planted  during  the  spring 
of  1920.  The  stock  was  sold  to  the  public  at  an  average  price 
of  $10  per  thousand.  These  trees  were  distributed  throughout 
the  State  and  planted  in  the  following  52  towns  and  cities:  — 


Amherst, 

• 

.     2,000 

Millbury, 

.     2,000 

Barnstable,  . 

• 

.     2,000 

MiUviUe,       .       .       . 

.     5,000 

Barre,    . 

« 

.     2,000 

Milton,  .       .       .       . 

.     3,000 

Becket,  . 

• 

.     2,000 

Natick,  .       .       .       . 

.     1,000 

Belling^m,  . 

a 

.      1,000 

Newton, 

.      1,250 

Boxford, 

• 

.      1,000 

North  Brookfield, 

.     6,000 

Brockton, 

• 

.     2,000 

Northampton, 

.    13,000 

Brookline, 

■ 

.     2,000 

Oxford,  .       .       .       . 

500 

Carver,  . 

»                      « 

.     2,000 

Palmer,  .       .       .       . 

.     4,000 

Chatham, 

• 

.    10,600 

Plymouth,     . 

.     6,000 

Chelsea, 

1                      fl 

.     2,000 

Quincy,  .       .       .       . 

.     2,000 

Chester, 

.     7,000 

Rutland, 

.       .      1,000 

Colrain, 

■                      a 

.     7,500 

Sharon,  . 

.       .        750 

Concord, 

>                      « 

.     3,700 

Southbridge, 

.       .      1,000 

Falmouth, 

.       .     2,000 

Springfield,   . 

.       .     3,200 

Fitchburg, 

• 

.       .   95,000 

Topsfield, 

.       .     4,000 

Framingham, 

.       .   20,000 

Tyngsborough, 

.       .    20,000 

Great  Barrington 

.       .     1,000 

Wakefield,     . 

.       .     6,000 

Greenfield,    . 

.       .     1,000 

Waltham,      . 

.       .    10,000 

Harvard, 

.       .     9,200 

Wareham, 

.       .     5,000 

HinghATn, 

.       .     3,000 

Watertown,  . 

.       .        300 

Holyoke, 

.       .    10,000 

Wayland, 

.       .   20,000 

Hudson, 

.    13,000 

Westford, 

.       .        500 

Leominster, 

.       .     6,000 

Westminster, 

.       .     2,000 

Marblehead, 

.       .        300 

Winchester,  . 

.       .    14,100 

Mattapoisett 

f 

.       .     1,000 

Worcester,    . 

.       .     4,000 

40  DEPARTMENT  OF  CONSERVATION.         [Jan. 


Forest  Survey  of  Hampshire  County. 

In  continuation  of  our  policy  to  obtain  a  complete  estimate 
survey  of  the  woodland  conditions  of  the  Commonwealth  we 
began  work  this  year  in  Hampshire  County.  The  following 
eight  towns  were  surveyed:  Easthampton,  Northampton, 
Southampton,  Williamsburg,  Cummington,  Plainfield,  Worth- 
ington  and  Middlefield.  The  field  work  w^as  done  during  the 
vacation  period,  which  enabled  us  to  secure  the  services  of 
students  from  some  of  the  leading  forest  schools  at  small 
expense. 

The  completion  of  the  work  in  this  county  is  contemplated 
next  summer,  and  the  data  obtained  will  probably  be  published 
in  the  form  of  a  bulletin  soon  after  that  time.  Worcester 
County  and  Plymouth  County  have  already  been  surveyed, 
and  bulletins  covering  the  work  done  in  these  two  counties 
may  be  obtained  upon  application.  It  is  hoped  that  this 
important  work  will  be  continued  without  interruption  until 
we  have  a  complete  inventory  of  the  forest  resources  of  the 
Commonwealth. 

White  Pine  Blister  Rust. 

.  We  have  continued,  as  in  former  years,  to  co-operate  with 
the  Department  of  Agriculture  in  its  endeavor  to  check  the 
spread  of  the  white  pine  blister  rust,  to  which  much  publicity 
has  been  given  during  the  past  few  years.  As  this  important 
work  is  by  statute  placed  under  the  jurisdiction  of  the  De- 
partment of  Agriculture,  the  nature  of  the  operations  carried  on 
and  progress  made  in  controlling  it  may  be  found  set  forth  in 
detail  in  the  annual  report  of  that  department,  which  is  ac- 
cessible for  reference.  Attention  is  called,  however,  to  the  work 
conducted  on  the  Otter  River  State  Forest  in  an  effort  to  re- 
move wild  currant  and  gooseberry  plants.  Of  the  2,000  acres 
in  this  forest  1,300  were  carefully  scouted,  and  393,000  plants 
were  removed.  The  total  cost  of  this  operation  was  approxi- 
mately $2,000.  The  cost  was  divided  among  this  Department, 
the  Department  of  Agriculture,  and  the  Federal  Bureau  of 
Plant  Industry.  The  labor  w^as  performed  largely  by  permanent 
employees  on  the  reservation,  and  we  are  pleased  to  state  that 
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the  character  of  their  work  was  very  highly  commended  by  the 
Federal  inspectors.  The  necessary  work  on  the  remaining 
700  acres  is  contemplated  next  season. 

That  the  danger  from  this  disease  is  not  as  serious  as  at  one 
time  feared  is  indicated  by  the  resolution  adopted  by  the 
American  Plant  Pest  Control  Committee  at  its  meeting  held 
in  Boston,  Nov.  5  and  6,  1920,  which  declared,  in  substance, 
that  the  planting  of  white  pine  may  be  continued  with  com- 
parative safety,  provided  that  all  ribes  within  infected  areas, 
and  at  least  200  yards  from  pine  stands,  is  removed. 

WfflTE  Pine  Weevil. 

An  arrangement  has  been  made  between  the  State  Forester 
and  the  Harvard  Forest  at  Petersham,  Mass.,  for  a  co-operative 
study  of  the  white  pine  weevil  in  relation  to  forest  management. 
In  spite  of  the  wide  prevalence  of  this  insect,  especially  on 
plantations,  there  is  little  exact  information,  either  as  to  the 
ultimate  damage  it  produces  in  a  timber  crop,  its  distribution 
as  affected  by  the  composition  of  the  forest  and  other  natural 
factors,  or  any  silvicultural  measures  by  which  its  depredations 
may    be   controlled   or   minimized.     It   is   possible   that   the 
damage  to  the  final  yield  in  timber  has  been  overestimated. 
Possibly,  too,  the  spread  of  the  beetle  can  be  checked  by 
regulation  of  the  species  represented  in  the  stand.    To  investi- 
gate these  questions  Mr.  H.  B.  Peirson,  a  forest  entomologist, 
now  working  on  the  Harvard  Forest,  has  been  appointed- by 
the  State  Forester  a  collaborator  of  the  Division  of  Forestry. 
He  will  carry  on  a  considerable  part  of  the  work  at  Petersham, 
but  the  State  Forester  has  provided  means  for  him  to  visit 
also  a  large  niunber  of  localities  throughout  the  State,  so  that 
the  infestations  of  the  weevil  can  be  studied  under  all  con- 
ditions.    In  view  of  the  large  program  of  reforestation  which 
the  State  is  undertaking  it  is  highly  important  to  find  out  in 
advance  to  what  extent  planting  plans  and  methods  of  treating 
existing  young  woods  can,  or  should,  be  modified  to  meet  so 
apparently  destructive  a  pest. 
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Other  work  during  the  year  has  consisted  of  road  and 
boundary  clearing  and  care  of  the  nursery. 

For  fire-protective  purposes  a  rough  bridge  is  being  built 
over  Otter  River  to  replace  the  one  washed  out  during  the 
spring,  and  the  reservation  house  is  to  be  connected  by  tele- 
phone. 

Harold  Parker  State  Forest 

Small  lots,  totaling  67  acres,  were  added  to  this  forest 
during  1920.  Planting  of  three-year-old  seedlings  and  four- 
year-old  transplants  of  white  and  red  pine  was  carried  on 
between  April  15  and  June  12.  There  were  109,000  plants 
set,  and  twenty-two  men  were  employed  during  the  season. 
The  cost  per  thousand  for  planting  was  $12.81. 

Other  work  done  during  the  year  consisted  of  opening  old 
roads,  boundary  brushing  and  surveying,  and  a  small  amount 
of  thinning.  Data  have  been  secured  for  making  a  type  plan 
of  the  west  parcel  of  this  reservation. 

The  small  camp  on  the  reservation  was  improved  and  made 
more  serviceable  for  use. 

Savoy  Mountain  State  Forest, 

Two  hundred  acres  were  added  to  the  Savoy  Mountain 
State  Forest  this  year.  Owing  to  the  ground  conditions  pre- 
vailing in  the  Berkshire  region  the  planting  work  on  this  res- 
ervation did  not  begin  until  May  5  and  continued  until  June  26. 
There  were  139,000  four-year-old  transplants,  mostly  spruce,  set 
during  the  spring  season,  and  an  additional  54,000  plants  of 
white  pine  were  set  out  during  October.  There  were  98,000 
two-year  spruce  seedlings  transplanted  in  a  new  nursery  during 
June,  and  they  will  be  available  for  field  planting  in  two  years. 
Road,  boundary  and  survey  work  have  constituted  the  other 
work  done  on  this  reserve  during  the  year.  Planting  costs  per 
thousand  were  $8.62. 


Arthur  Warton  Swann  State  Forest. 

During  the  planting  season  30,000  four-year  white  pine 
transplants  were  set  out  on  this  reservation.  Brush  burning 
and  the  hauling  of  lumber  cut  during  the  winter  constitute 
other  work  done  on  this  reserve  during  the  year. 


Fin  lioea  pbuthrd  by  tnutor  M  HylH  8t 
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to  come,  the  principal  activities  in  connection  with  the  develop- 
ing of  these  forests  vill  be  in  the  nature  of  fire  protection.  This 
means  the  construction  of  fire  lines  in  some  instances,  notably 
at  the  Myles  Standish  Forest,  around  the  entire  reservation,  as 
well  as  such  lines  as  may  be  necessary  to  properly  safeguard 
the  camp  sites  on  the  lakes  and  the  protection  of  the  plantations. 
Fire  protection  on  these  forests  also  includes  the  instalment  and 
care  of  suitable  equipment  used  in  fighting  fires.  Additional 
incentive  for  making  the  change,  as  viewed  from  an  economic 
standpoint,  was  the  fact  that,  except  during  the  dangerous  fire 
season,  many  of  the  permanent  employees  of  this  branch  of  the 
service  may  be  used  on  the  development  work  there  without 
extra  expense  to  the  Commonwealth. 

As  the  Boy  Scout  movement  is  now  attracting  much  attention, 
it  may  not  be  considered  untimely  to  suggest  that  future  work 
on  these  forests  offers  an  unusual  opportunity  for  their  activities, 
where  their  work  would  be  of  undoubted  benefit  to  the  State, 
at  the  same  time  affording  them  the  enjoyment  of  outdoor  life. 

The  slash  law  which  was  amended  during  the  last  session  of 
the  Legislature,  requiring  the  clearing  of  a  strip  40  feet  around 
all  cuttings,  and  along  railroads  and  highways,  as  well  as  the 
clearing  of  all  power  and  telephone  lines,  was  placed  in  opera- 
tion July  14,  and  is  working  out  very  satisfactorily.  The  ad- 
ditional protection  assured  in  the  clearing  of  power  and  telephone 
lines,  thereby  creating  additional  fire  protection  over  the  entire 
State,  will  be  of  immense  value  in  the  control  of  forest  fires. 
The  authority  given  to  the  employees  of  this  Department  in 
the  enforcement  of  this  law  will  certainly  be  a  great  help  to 
town  forest  wardens  in  carrying  out  the  pro\nsions  of  this  act. 
A  decided  improvement  has  already  been  shown  in  many 
localities. 

The  usual  amount  of  construction  work  has  been  done  through- 
out the  season.  A  new  tower  48  feet  high  was  erected  at  the 
summit  of  Provens  Mountain  on  lands  of  the  Springfield  water 
works  *in  the  town  of  Agawam.  While  this  station  is  within  a 
few  miles  of  the  Connecticut  line,  it  was  the  only  location  that 
would  cover  certain  dangerous  fire  areas  in  the  county  of 
Hampden.  The  50-foot  tower  located  at  Hanson  was  removed  to 
Pelham  and  replaced  the  old  30-foot  wooden  tower  that  had 
been  in  use  there  several  years.  This  gives  the  Pelham  station 
an  additional  20  feet  in  height,  thus  greatly  increasing  the 
effectiveness  of  the  station.     A   new   78-foot   tower  with  stairs 
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.  was  erected  at  Hanson,  replacing  the  small  tower,  which  had 
outlived  its  usefulness,  owing  to  the  timber  growth  in  this 
vicinity  obstructing  the  view  and  necessitating  an  addition  to 
the  height  of  the  tower  of  28  feet.  This  gives  us  an  ideal  station 
which  covers  an  increased  amount  of  forested  area. 

It  seems  advisable  that  an  observation  station  be  located  at 
the  summit  of  Oak  Hill  in  the  town  of  Harvard.  The  territory 
in  this  vicinity  for  a  radius  of  8  or  10  miles  has  been  covered 
to  some  extent  by  distant  observation  towers,  although  we  have 
not  been  able  to  give  it  adequate  protection  because  of  the  fact 
that  the  distance  renders  it  difficult  for  these  stations  to  detect 
fires  when  in  an  incipient  stage.  I  feel  quite  confident  that 
several  towns  receiving  benefit  from  this  station  will  co-operate 
with  us  and  raise  sufficient  funds  to  meet  the  initial  cost  of  the 
tower,  and  possibly  of  its  erection. 

There  is  also  some  agitation  relative  to  the  necessity  of  a 
station  at  the  summit  of  Mount  Toby,  in  the  town  of  Sunder- 
land. This  mountain  and  considerable  area  around  it  is  owned 
by  the  State  and  used  by  the  Amherst  Agricultural  College  for 
demonstration  purposes.  The  Division  of  Fisheries  and  Game 
also  have  holdings  in  the  town  of  Montague  that  would  receive 
protection.  These  State  properties,  together  with  the  vast 
amount  of  forested  area  in  that  locality,  would  seem  to  warrant 
the  establishment  of  a  station  at  this  point.  The  funds  for  the 
purchase  of  a  tower  would  be  furnished  by  Amherst  College  and 
the  surrounding  towns  benefiting  by  the  tower. 

We  are  pleased  to  note  the  increased  interest  throughout  the 
entire  State  in  the  purchase  of  forest  fire  fighting  equipment. 
A  large  number  of  extinguishers,  pumps  and  other  forest  fire 
fighting  equipment  has  been  purchased  by  many  of  the  smaller 
towns,  and  a  great  many  towns  have  provided  themselves  with 
motor  apparatus  for  getting  men  and  equipment  to  fires  quickly. 
We  have  now  about  100  towns  with  motor-drawn  apparatus. 

Forest  fire  conferences  were  held  during  the  month  of  March 
in  Middleborough,  Boston  and  Worcester.  These  meetings  were 
fairly  well  attended  by  forest  wardens,  deputy  forest  wardens 
and  selectmen,  and  much  interest  was  shown  in  the  following 
discussions:  the  importance  of  fire  prevention;  the  effect  of 
forest  fires  on  game  life;  railroad  fire  prevention;  benefits 
derived  from  Boy  Scouts;  and  fire  fighting  equipment  and 
methods  of  using.  On  account  of  the  heavy  snow  fall  and  con- 
ditions of  the  roads,  it  seemed  advisable    not  to  continue  the 
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conferences  throughout  the  western  part  of  the  State.  I  feel 
that  these  conferences  are  very  important,  and  arrangements 
should  be  made  to  hold  a  greater  number  of  them  this  coming 
season,  so  as  to  give  an  opportunity  for  attendance  to  every 
warden  in  the  State.  I  cannot  urge  too  strongly  upon  wardens 
their  duty  to  attend  these  meetings. 

In  connection  with  our  efforts  to  educate  the  public  with 
respect  to  the  danger  of  fires  and  the  loss  relative  to  them,  we 
have  distributed  6,000  cloth  signs  which  have  been  posted  in 
conspicuous  places  along  roadsides,  rivers  and  trails,  and  in 
public  places  such  as  post  offices,  railroad  stations,  etc.  We 
have  also  erected  on  or  near  lands  where  very  serious  fires  have 
occurred  wooden  signs,  size  6  by  8  feet.  The  wording  on  these 
signs  is  significant.     (See  illustration.) 

CARELESSNESS 
CAUSED  THIS  FIRE 


BE  CAREFUL 
WITH  MATCHES,  CIGARETTES, 

CIGARS  AND  PIPES 


Wm.  a.  L.  Bazeley, 
Commissioner  of  Conservation, 

These  signs  have  attracted  much  attention  and  favorable 
comment.  Based  upon  investigation,  I  am  prompted  to  recom- 
mend for  future  use  metal  rather  than  cloth  signs,  such  as  are 
in  use  in  several  other  States,  which  because  of  their  superior 
qualities  are  deemed  much  more  economical. 

An  analysis  of  the  railroad  fire  problem  reveals  that  while  at 
a  first  glance  the  number  of  fires  occurring  from  this  source  is 
greater  than  it  should  be,  yet,  considering  the  fact  that  from 
1,400  to  1,500  locomotives  are  traversing  the  railroad  lines  of 
the  State  daily,  the  number  of  fires  caused  by  them  is  not  in 
excess  of  what  can  be  reasonably  expected.  During  the  active 
fire  season  five  inspectors  from  this  Department  were  con- 
stantly engaged  making  examinations  of  the  front  ends  and 
ash  pans  of  locomotives,  and,  with  the  exception  of  a  few  in- 
stances, their  equipment  was  found  to  be  in  fairly  good  con- 
dition. Naturally,  our  efforts  in  this  direction  have  been  con- 
fined to  the  locomotives  operating  wholly  within  the  State,  as 


.CmlHueH  did  thii. 


Wkrninc  notlm  poeUd  on  buiiud-over  laod. 


*» 
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we  have  no  control  over  those  coming  into  Massachusetts  from 
other  States,  where  an  inspection  is  not  required.  In  this 
connection,  however,  I  would  state  that  through  the  efforts  of 
Mr.  Henry  W.  Seward,  acting  for  the  Department  of  Public 
Utilities,  arrangements  were  made  whereby  only  those  locomo- 
tives known  to  he  in  perfect  condition  were  allowed  to  operate 
in  Massachusetts.  Credit  should  be  given  also  to  Mr.  Seward 
and  his  two  assistants  for  their  promptness  in  causing  all  loco- 
motives reported  as  setting  fires  to  be  inspected  and  put  in 
proper  condition.  Our  records  show  that  we  have  had  614 
railroad  fires:  Boston  &  Albany,  114;  Boston  &  Maine,  74; 
Central  Vermont,  9;  New  York,  New  Haven  &  Hartford,  417. 
These  fires  burned  over  an  area  of  3,271  acres,  causing  a  damage 
of  $10,474,  and  costing  $5,764  to  extinguish. 

It  has  been  apparent  for  several  years  that  the  percentage  of 
fires  from  unknown  causes  has  been  abnormally  high.  I  am 
convinced  that  the  secret  in  a  large  part  lies  in  the  careless  use 
of  smoking  materials.  For  several  years  past  our  reports  have 
placed  much  emphasis  upon  the  need  of  educating  smokers 
with  regard  to  the  vital  importance  of  using  caution  in  this 
respect.  The  rapid  increase  in  the  use  of  automobiles  has  been 
attended  by  a  marked  increase  in  the  number  of  fires,  the 
origin  of  which  has  been  traced  in  most  instances  to  the  dis- 
carded cigar  or  cigarette  thoughtlessly  cast  upon  the  roadside 
by  the  automobilist.  We  hope  that  constant  agitation  of  this 
question  will  serve  to  reduce  the  number  of  these  fires  in  the 
near  future. 

In  closing,  reference  should  be  made  to  the  continued  co- 
operation with  the  Federal  Department  under  the  Weeks  Law, 
which  has  been  of  such  distinct  advantage  to  us  in  the  past.  We 
view  with  favor  the  effort  which  is  being  made  by  the  United 
States  Forest  Service  to  secure  a  greatly  increased  appropri- 
ation for  future  work  of  this  character,  which  would  undoubt- 
edly result  in  a  corresponding  increase  in  the  aid  which  we  are 
receiving  from  this  source.  A  tentative  program  has  already 
been  proposed  based  upon  this  probable  increase  of  the  govern- 
ment appropriation,  which  would  provide  for  three  additional 
district  forest  wardens,  three  forest  fire  trucks,  and  enable  us 
to  join  with  the  towns  in  giving  to  forest  wardens  reasonable 
compensation  for  their  services. 

Respectfully  submitted, 

M.    C.    HUTCHINS,' 

State  Fire  Warden. 
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Comparative  Damages  by  Forest  Fires  for  the  Past  Eleven  Years. 


Year. 


Number 
of  Firee. 


Acreage 
burned. 


Cost 

toextin- 

suish. 


Damage. 


Average 
Acreage 
per  Fire. 


Average 
Damage 
per  File. 


1910.  . 

1911.  . 

1912.  . 

1913.  . 

1914.  . 

1915.  . 

1916.  . 

1917.  . 

1918.  . 

1919.  . 

1920.  . 


1.385 
2.356 
1.861 
2.688 
3.181 
3.008 
1.425 
2.175 
2.553 
1.566 
1.619 


42.221 
99.693 
22,072 
53.826 
38.975 
48.389 
16,198 
20.020 
37.638 
22.045 
14.517 


$23,475 
47.093 
20.219 
35.456 
48,750 
36.783 
8.593 
18.033 
28.043 
17.388 
27.839 


8205.383 

537.749 
80.834 

178.357 
95.389 

141.073 
44.766 
41.109 

205.627 
49.069 
62.241 


30.46 
39.31 
11.92 
20.02 
12.25 
16.08 
13.22 

9.21 
14.74 
14.07 

8.96 


$148  20 
226  24 
43  67 
66  35 
29  98 
46  90 
36  54 
18  90 

80  05 

81  32 
38  44 


Types  of  Classified  Damages. 


1916. 


1917. 


1918. 


1919. 


Ittt. 


Standing  trees.    . 
Logs,  lumber,  oordwood. 
Buildings,    . 
Bridges,  fences.   . 
Not  classified. 
Totals,  . 


$18,786 

4.545 

10.823 

1.638 

8.973 


$44,765 


$24,705 

4.680 

6.893 

687 

4.144 


$41,109 


$71,706 

37.815 

46,025 

1.742 

48.339 


$205,627 


$16,505 

7.516 

12.506 

902 

11,548 


$19,069 


$37,532 

7471 

11.960 

285 

5.103 


$82,241 
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Types  of  Land  burned  over  (Acres). 


191<. 


1»17. 


l»lt. 


1»19. 


1S». 


Timber. 

Seoond  growth 

Second  growth,  not  merchantable. 
Brush  land,         .... 

Graae  land, 

Notdaaaified 

Totala, 


1.435 

1.287 

2.520 

1.659 

756 

2.274 

5,696 

2.502 

1.970 

4.137 

6.069 

2.883 

9.990 

7.126 

10,549 

11.122 

1.573 

3.814 

4.669 

3.671 

475 

1.482 

8.135 

198 

16.198 

20,020 

37.638 

22.045 

1.077 
1.851 
2.224 
7.119 
2.119 
627 


14.517 


Forest  Fires  op  1920. 


Months. 


Number. 


Acres. 


Cost  to 
extinguish. 


Damage. 


1919. 
December.  . 

1920. 

January. 
February.    . 
ICarch, 
April,  . 
Hay,    . 
June,   . 
July,    . 

August,        .    •  . 
September, 
October, 
November, . 
Totals,  .  «    . 


20 


135 

671 

347 

66 

72 

40 

22 

175 

62 


1.619 


50 

53 

739 

5,788 

2.769 

798 

889 

223 

94 

2.994 

170 


14.517 


•62  00 

73  00 

909  00 
4.959  00 
4.945  00 

990  00 
2.323  00 
1,819  00 

205  00 
11,497  00 

567  00 


$27339  00 


8280  00 

1.500  00 

1,225  00 
19.049  00 
10.139  00 

1,098  00 

2,005  00 
893  00 

2,187  00 
20^71  00 

3,845  00 


162,841  00 


Towns  receiving  Fire-equipment  Reimbursement  during  1920. 

Aahbumham, 

Aahland, 

Avon, 

Bellinghfun, 

Bolton, 

Boxford, 

Cummington, 

Dennis, 

Erving, 

Maahpee 16  25  Total $979  60 

Middleton, 


876  98 

Millville. 

111  50 

New  Marlborough, 

17  70 

Northfield,  . 

13  20 

Pelham, 

6  25 

Presoott,     . 

10  00 

Raynham,  . 

67  60 

Sherbom,    . 

90  25 

Stow,   . 

96  00 

16  25 

Total,  . 

43  13 

$8  85 

7  00 

232  97 

9  00 

96  00 

22  77 

48  00 

6  25 
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REPORT  OF  THE  SUPERINTENDENT  OF  GYPSY-MOTH 

WORK. 

William  A.  L.  Bazeley,  State  Forester, 

Sir:  —  Pursuant  to  your  request,  I  have  the  honor  to  submit 
for  your  information  a  brief  report  of  the  operations  carried  on 
against  the  gypsy  and  brown-tail  moths  for  the  fiscal  year 
ending  Nov.  30,  1920.  As  former  annual  reports  and  publica- 
tions of  this  branch  of  the  service  have  treated  in  detail  of  the 
history  of  the  introduction  of  these  pests  into  Massachusetts, 
their  life  history,  and  habits,  I  do  not  consider  it  necessary  to 
amplify  on  these  topics  here.  The  manner  of  conducting  our 
operations  during  the  past  year  has  not  differed  materially  from 
that  of  former  years.  It  has  been  bur  aim  to  employ  only 
those  methods  which  previous  experience  has  shown  to  be 
most  effective  in  reducing  the  insects,  keeping  in  mind  at  all 
times  the  necessity  of  practicing  wise  economy.  Year  by  year 
the  importance  of  this  work  seems  to  have  become  more  fully 
appreciated  by  the  people  at  large,  and  I  am  happy  to  express 
the  conviction  that  at  no  time  during  my  twenty-five  years' 
service  in  connection  with  this  undertaking  has  there  existed  a 
more  cordial  spirit  of  co-operation  on  their  part  than  has  been 
evidenced  throughout  the  year  just  closed. 

General  Conditions. 

I  regret  to  report  that,  broadly  speaking,  the  condition  in 
the  infested  area  of  the  State  does  not  show^  the  improvement 
that  was  hoped  for.  Gypsy  moths  have  been  slightly  more 
abundant  during  the  past  season,  and  it  is  difficult  for  us  to 
determine  the  cause  of  the  increase.  A  rather  puzzling  phase 
of  the  situation  is  the  fact  that  notwithstanding  this  increase 
in  the  number  of  caterpillars  the  amount  of  defoliation  was 
much  less  than  in  previous  years.  Entomologists  have  advanced 
certain  theories  to  account  for  this  unusual  condition,  some  of 
them  contending  that  the  frequent  rains  during  the  early  part 
of  the  summer  served  to  check  the  larvte  from  feeding.  It  was 
also  noted  that  the  Vilt  disease,  which  in  past  years  has  been  a 
very  potent  factor  in  killing  off  the  caterpillars,  this  year  failed 
to  develop  to  any  extent,  presumably  owing  to  climatic  con- 
ditions. And  finally,  a  partial  solution  of  the  problem  may  be 
found    because   of   the   failure    since    1917   of    the   parasites    to 
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operate  to  the  best  advantage,  as  shown  in  the  report  of  Mr. 
A.  F,  Burgess,  who  is  in  charge  of  operations  carried  on  against 
the  gypsy  moth  by  the  United  States  Department  of  Agriculture, 
and  whose  report  will  be  found  on  another  page. 

Spraying  Apparatus. 

The  writer  is  pleased  to  state  that  as  the  importance  of  the 
moth  work  has  become  increasingly  clear,  most  of  the  towns 
infested,  responding  to  the  recommendation  of  this  Department, 
have  become  well  equipped  with  modern  spraying  apparatus 
which  will  insure  adequate  protection  to  their  shade  trees,  as 
well  as  enable  them  to  give  reasonable  aid  to  the  smaller  property 
owners.  Owners  of  many  of  the  larger  estates,  emulating  the 
example  of  the  town,  have  purchased  spraying  equipment,  and 
are  now  caring  for  their  own  property.  The  writer  cannot  urge 
too  emphatically  the  wisdom  of  all  who  can  do  so  adopting  this 
policy. 

Brown-tail  Moths. 

Reference  was  made  in  our  report  of  1919  to  the  reappearance 
of  the  brown-tail  moth  in  several  sections  of  the  State.  An 
apprehension  was  expressed  of  the  danger  of  another  serious 
outbreak  of  this  damaging  insect,  and  careful  attention  was 
given  those  towns  where  infestations  occurred,  and  the  most 
painstaking  care  used  to  destroy  all  nests.  Instructions  were 
sent  to  all  our  local  moth  superintendents  to  be  extremely 
vigilant,  and  to  use  prompt  measures  to  eradicate  this  pest 
whenever  found.  In  most  of  the  towns  where  infestations 
were  discovered  last  year  action  resulted  in  a  marked  decrease. 
There  were  several  instances,  however,  where  private  owners 
were  notified  of  infestations  on  their  property  and  instructed  to 
fulfill  the  requirements  of  the  law  by  removing  them,  which 
they  promised  to  do.  Subsequent  investigation  disclosed  that 
they  failed  to  act  at  the  proper  time,  thus  leaving  a  few  colonies, 
which  it  is  our  purpose  to  clean  up  the  coming  season.  Strict 
search  was  made  for  the  so-called  brown-tail  fungous  disease 
which  heretofore  has  been  very  effective  in  the  destruction  of 
this  insect,  but  in  only  one  of  the  colonies  was  its  presence  dis- 
covered. I  am  convinced  that  with  proper  co-operation  on  the 
part  of  property  owners  a  serious  outbreak  of  this  pest  may  be 
prevented,  thus  sparing  the  citizens  of  the  Commonwealth  a 
recurrence  of  the  inconvenience  and  suffering  to  which  they 
were  subjected  by  this  poisonous  caterpillar  a  few  years  ago. 
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Cranberry  Bog  Work. 

There  has  been  no  abatement  of  our  eflforts  to  protect  the 
great  Cape  Cod  cranberry  industry  against  serious  injury  by  the 
gypsy  moth.  The  success  which  crowned  our  earlier  efforts  in 
this  direction  seems  to  have  resulted  in  greater  interest  and  re- 
newed activity  on  the  part  of  all  concerned  in  this  vitally  im- 
portant undertaking.  Through  the  instrumentality  of  Mr.  Wal- 
ter F.  Holmes,  our  Division  superintendent  in  charge  of  that 
territory,  several  meetings  were  held  during  the  summer  for  the 
purpose  of  instructing  bog  owners,  local  moth  superintendents, 
and  others  with  regkrd  to  the  most  effective  methods  of  control. 
Present  at  some  of  these  meetings  was  Dr.  Franklin  of  the  State 
experimental  bog,  who  has  devoted  much  time  and  study  to  the 
determination  of  the  most  effective  and  economical  methods  to 
apply  in  safeguarding  cranberry  bogs  from  insect  depredations. 
In  each  instance  his  discussion  of  the  subject  was  listened  to 
with  great  interest,  and  was  of  undoubted  profit  to  those  privi- 
leged to  enjoy  it.  Reports  received  from  cranberry  growers 
throughout  that  district  were  extremely  encouraging,  and  cer- 
tainly indicate  that  the  protective  measures  applied  in  the  past 
were  fully  justified  by  the  improved  conditions  existing  at  the 
present  time. 

The  Satin  Moth. 

Early  in  June  the  entomological  "^orld  was  somewhat  startled 
by  the  discovery  of  a  new  insect  pest  in  Massachusetts.  This 
insect  is  known  as  Stilpnotia  salicis,  or  the  satin  moth  of  Europe, 
a  name  undoubtedly  given  it  because  the  moths  are  pure  white 
and  the  wings  have  a  satin-like  luster.  The  discovery  -of  this 
insect  was  made  by  Mr.  A.  N.  Habberley,  superintendent  of  the 
Middlesex  Fells  Reservation,  near  the  boundary  line  between 
the  cities  of  Maiden  and  Medford.  Specimens  of  the  cater- 
pillars were  sent  to  the  Gypsy  Moth  Laboratory  at  Melrose 
Highlands  for  identification,  and  proved  to  be  the  European 
species  above  mentioned.  The  fullgrown  caterpillars  are  about 
one  and  one-half  inches  in  length  and  of  a  yellowish  color,  with 
prominent  white  blotches  on  each  segment  of  the  back.  They 
are  very  conspicuous  on  account  of  the  colors,  and  are  quite 
different  from  any  caterpillars  that  are  found  in  this  region. 
European  writings  indicate  that  this  species  attacks  poplar,  wil- 
low, oak,  and  other  trees,  and  occurs  in  many  of  the  countries 
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of  northern  and  southern  Europe  and  eastern  Asia.  Investigation 
shows  that  in  the  infestation  found  here  the  poplar  tree  seems 
to  be  the  favored  food,  although  willows  and  other  species  have 
been  attacked  by  the  insect  to  some  extent.  There  is  danger, 
however,  that  if  it  should  once  become  firmly  established  it 
might  prove  a  menace  to  other  valuable  shade  or  forest  trees. 

The  imperative  need  of  the  extermination  of  this  pest  was 
recognized,  and  co-operative  efforts  were  carried  on  by  the 
State  Forester's  office  and  the  Metropolitan  Park  Commission 
to  that  end.  Their  efforts  were  directed  mainly  to  the  destruc- 
tion of  as  many  caterpillars  and  pupae  as  possible,  so  as  to 
prevent  the  spread  of  the  moths  into  other  territory.  The 
United  States  Bureau  of  Entomology  conducted  scouting  opera- 
tions throughout  the  season  for  the  purpose  of  determining  the 
extent  of  the  infestation.  At  the  time  of  writing  this  report 
the  presence  of  the  moth  had  been  noted  in  sixty  cities  and 
towns,  its  spread  having  extended  over  the  line  into  New 
Hampshire. 

Lynn  Woods. 

A  striking  example  of  what  may  be ,  accomplished  in  pro- 
tecting our  woodlands  from  the  ravages  of  the  gypsy  moth  is 
found  in  the  Lynn  woods.  This  territory,  comprising  2,200 
acres,  set  aside  some  years  ago  as  a  public  park,  was  at  one 
time  so  heavily  infested  with  moths  as  to  necessitate  its  being 
closed  to  the  public.  As  a  result  of  judicious  thinning,  under- 
ground planting  of  pints,  and  annual  spraying,  supplemented 
by  the  usual  methods  of  creosoting  egg  clusters,  this  park  has 
been  restored  to  a  nearly  normal  condition. 

Lumber  Operations  and  Roadside  Brush  Cutting. 

The  discontinuance  of  the  lumbering  operations  that  have 
been  practiced  during  the  past  few  years  as  an  aid  to  gypsy- 
moth  suppression,  the  cost  of  supervision  being  paid  from  the 
gypsy-moth  appropriation,  enabled  us  to  increase  slightly  our 
financial  assistance  to  towns.  This  was  also  true  with  respect 
to  the  elimination  of  brush  cutting  along  the  roadsides.  It  is 
the  opinion  of  the  writer,  however,  that  roadside  work  of  this 
nature  should  be  carried  on  in  the  future  by  towns  under  a 
sp>ecial  appropriation  made  for  the  purpose.  A  number  of  towns 
have  already  inaugurated  that  policy. 
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State  Highway  Work. 

The  spraying  of  the  State  highways  has  been  done  as  usual 
under  the  direction  of  this  office  by  the  local  organizations  in 
the  towns,  or  the  traveling  sprayers  owned  by  the  State,  and 
creosoting  also  was  done  where  it  was  recommended  by  our 
Division  superintendents.  The  work  was  done  in  131  munic- 
ipalities at  a  total  cost  of  $13,000. 

Federal  Gypsy-Moth  Work  in  Massachusetts. 

The  Federal  work  of  preventing  the  spread  of  the  gypsy 
moth,  conducted  by  the  United  States  Bureau  of  Entomology 
under  the  direction  of  Dr.  L.  O.  Howard,  has  been  continued 
during  the  past  year,  and  a  brief  statement  covering  some  of 
the  important  activities  in  Massachusetts  has  been  prepared  by 
Mr.  A.  F.  Burgess,  who  has  charge  of  this  work  for  the  Bureau. 
His  report  follows:  — 

During  the  winter  and  early  spring  of  1920,  scouting  of  the  border 
towns  west  of  Worcester  was  continued  by  the  Bureau,  and  later  in  the 
spring  spraying  operations  were  carried  on  in  several  towns  where  heavy 
colonies  existed,  and  from  which  long-distance  spread  of  the  insect  might 
occur  in  co-operation  with  the  State  forces.  Only  a  limited  amount  of 
work  has  been  done  this  fall  on  account  of  the  small  amount  of  funds 
available,  but  eight  towns  have  already  been  found  infested  outside  the 
area  that  was  under  quarantine  last  year.  Federal  field  work  has  now 
been  discontinued  in  this  State  on  account  of  lack  df  funds,  but  if  emer- 
gency money  is  quickly  made  available,  the  usual  number  of  towns  out- 
side and  adjoining  the  infested  area  will  be  examined  before  spring. 

Quarantine  work  has  been  carried  on  as  usual,  all  shipments  of  ma- 
terials or  products  likely  to  carry  gypsy-moth  infestation  having  been 
inspected  and  certified  before  shipment  is  made.  This  work  not  only 
protects  the  uninfested  portion  of  Massachusetts  from  this  insect,  but 
many  other  parts  of  the  country  that  depend  on  eastern  Massachusetts 
for  supphes  of  lumber  products,  nursery  stock  and  stone. 

The  colonization  of  parasites  and  natural  enemies  of  the  gypsy  moth 
has  been  continued  throughout  the  year,  but  owing  to  the  fact  that 
some  of  these  beneficial  insects  have  now  become  established  over  most  of 
the  infested  area,  a  much  smaller  number  of  colonies  have  been  liberated 
than  heretofore.  The  work  of  checking  up  the  success  of  colonies  liber- 
ated, and  the  amount  of  parasitism  that  has  resulted  from  them,  has  been 
curtailed  somewhat  by  a  combination  of  decrea.se  in  the  amount  of  funds 
available  for  this  work,  and  increase  in  the  expense  of  doing  it.  Enough 
information  has  been  secured,  however,  to  draw  some  general  conclusions 
as  to  the  present  status  of  the  parasite  situation. 
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As  a  result  of  the  extremely  severe  winters  of  1917-18  and  1919-20, 
many  gypsy-moth  egg  clusters  in  exposed  situations  failed  to  hatch. 
This  resulted  in  fewer  caterpillars  being  present  in  the  simimer  of  1918 
and  1920  than  had  been  anticipated,  and  collections  made  during  the 
periods  mentioned  indicate  that  the  imported  parasite,  particularly  those 
that  attack  the  eggs  of  the  gypsy  moth,  suffered  severe  reduction  in 
numbers, 

Anastatus  hifasdatus^  one  of  the  egg-attacking  species,  which  has  only 
a  single  brood,  was  reduced  considerably  in  numbers,  but  present  informa- 
tion indicates  that  it  is  far  more  abundant  and  widely  distributed  through- 
out the  infested  region  than  Schedins  km^ancBf  another  species  that  attacks 
gypsy-moth  eggs. 

The  latter  has  been  found  this  fall  in  the  Cape  Cod  district  in  rather 
small  numbers,  and  the  result  of  its  work  during  the  past  two  or  three 
years  has  been  negligible  in  most  localities  on  account  of  its  inability  to 
siu^ive  during  extremely  cold  winter  weather.  The  parasites  which 
attack  the  caterpillars  and  several  different  species,  each  with  different 
habit  and.  mode  of  life,  have  suffered  considerably  from  the  same  cause, 
but  none  have  been  as  severely  affected  as  Schedius. 

In  the  summer  of  1920  Apanteles  melanoscelus  was  found  more  widely 
distributed  in  Massachusetts  than  ever  before,  and  in  a  few  localities 
rather  heavy  parasitism  of  the  caterpillars  was  noted. 

Compsihira  concinnata^  one  of  the  Tachinid  flies  which  attacks  the 
gypsy-moth  caterpillars,  also  destroys  many  native  injurious  species.  It 
has  now  spread  throughout  the  infested  area,  and  a  good  percentage  of 
parasitism  resulted  in  many  of  the  infested  towns. 

Blepharipa  scuiellata^  a  parasite  of  the  large  g3rpsy-moth  caterpillars, 
has  spread  very  rapidly  during  the  last  few  years,  and  some  collections 
have  shown  a  very  favorable  degree  of  parasitism. 

Conditions  have  been  such,  however,  since  1917,  that  parasites  have 
not  operated  to  the  best  advantage.  While  the  cold  winters  mentioned 
served  to  decrease  the  number  of  gjrpsy-moth  egg  clusters  that  hatched, 
they  also  resulted  in  a  marked  decrease  in  the  overwintering  parasites. 
The  rate  of  multiplication  of  the  gypsy  moth  is  considerably  greater  than 
that  of  the  parasites;  hence  they  were  not  as  effective  this  summer  as 
might  be  desired.  Another  complication  which  makes  the  situation  more 
difficult  is  that  in  order  to  bring  about  a  reasonable  amount  of  gypsy- 
moth  control  by  action  of  the  parasites  that  have  already  become  estab- 
lished, it  is  necessary  that  most  of  the  species  occur  in  abundance  and 
work  effectively  in  the  same  locaUty.  This  does  not  always  occur,  and 
while  egg  parasites  may  be  abundant,  if  their  work  is  not  supplemented 
by  other  species  that  attack  the  larvse,  it  is  possible  for  a  considerable 
increase  in  gypsy-moth  infestation  to  result. 

The  Calosoma  beetle  was  not  affected  severely  by  the  cold  winters, 
and  many  reports  were  received  as  to  its  great  abundance  in  certain 
localities  during  the  past  summer.    While  this  species  is  able  to  survive  in 
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areas  where  gypsy-moth  infestation  is  light,  as  a  rule  it  is  more  conspicu- 
ous and  destructive  to  the  gypsy  moth  in  badly  infested  localities. 

Brown-tail  moth  infestation  was  slightly  more  noticeable  in  1920  than 
for  several  years  prior  to  that  time,  and  a  number  of  moths  were  observed 
at  arc  lights  in  Melrose  during  July.  The  species  has  not  been  noted  at 
lights  for  several  years.  The  parasites  of  the  brown-tail  moth  were  less 
abundant  than  heretofore,  which  is  doubtless  partly  due  to  the  scarcity 
of  the  host. 

Many  lines  of  experimental  work  are  under  way  looking  toward  the 
discovery  of  better  and  more  effective  methods  of  moth  control.  A 
co-operative  project  with  the  State  of  Massachusetts  is  being  carried  on  in 
a  few  towns  to  determine  the  possibility  of  using  a  minimum  amount  of 
labor  and  hand  methods,  and  securing  the  maximum  amount  of  benefit 
from  the  parasites  that  are  already  in  the  field. 

Special  North  Shore  Work. 

Previous  reports  have  described  in  detail  the  gypsy-moth 
operations  which  have  been  conducted  since  1908  in  our  efforts 
to  preserve  the  beauty  of  the  woods  along  the  North  Shore, 
This  work  has  been  carried  on  under  a  co-operative  agreeipent 
whereby  one-third  of  the  expense  is  borne  by  the  Common- 
wealth, one-third  by  the  town  of  Manchester  and  the  city  of 
Beverly,  and  the  remaining  third  provided  by  the  North  Shore 
residents. 

The  splendid  condition  of  the  forest  and  shade  trees  resulting 
from  the  protection  given  them  is  extremely  gratifying,  and 
fully  justifies  the  expenditures.  During  the  past  season  so 
excellent  was  the  condition  of  the  woodlands  and  roadsides 
that  only  a  comparatively  small  portion  of  the  tract  was  creo- 
soted  or  sprayed. 

The  following  figures  will  give  some  idea  of  the  exact  con- 
dition of  the  North  Shore  in  general:  — 

Acres  creosoted, 999 

Acres  sprayed, 694 

Miles  of  roadside  creosoted, 27 

Miles  of  roadside  sprayed, 18 

Twelve  miles  of  roadsides  were  so  free  from  infestation  of  any 
kind  that  no  work  was  necessary  on  them. 

The  financial  statement  following  shows  the  present  con- 
dition of  the  North  Shore  fund. 
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Special  North  Shore  Fund. 

Financial  Statement. 

Receipts. 

Balance  Dec.  1,  1919, $3,399  16 

State  Forester,  credit  on  supplies,  223  40 
Wm.  D.  Sohier,  agent,  for  work  on  private 

estates, 1,845  48 

Wm.  D.  Sohier,  agent,  collections,  5,000  00 

State  Forester, 5,000  00 

Town  of  Manchester, 2,500  00 

City  of  Beverly, 2,500  00 

Massachusetts  Highway  Commission,  for  work 

on  State  highways, 201  87 

State  Forester,  for  labor  on  State  sprayers,  2,442  19 
State  Forester,  for  lead  furnished  towiis  and 

materials  on  sprayers, 2,614  46 

$25,726  56 

Expenditures, 

Pay  roll, $5,281  67 

Travel, 121  37 

Supphes, 886  29 

Teaming,  etc., 921  04 

Rent, 300  00 

Sundries, 6  93 

7,517  30 

Balance  Nov.  30,  1920, $18,209  26 

Respectfully  submitted, 

George  A.  Smith, 
SuperinteJident  of  Moth  Work. 
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Financial  Statement. 
Expenditures. 

Appropriation  (o.  225,  Acts  of  1920),  salary 
of  oommiflsioner $5,000  00 

Appropriation  (c.  225,  Acts  of  1920),  per- 
sonal services, 8,300  00 

Appropriation  (c.  629,  Acts  of  1920),  per- 
sonal services 250  00 

$13,550  00 

Expenditures, 13,542  04     $13,542  04 

Appropriation  (c.  225,  Acts  of  1920),  ofl^. 

incidentals, $7,550  00 

Appropriation  (c.  629,  Acts  of  1920),  office 

incidentals, 300  00 

Refunds, 2  50 

7,852  50 

Expenditures, 6,973  42         6,973  42 

Appropriation  (c.  225,  Acts  of  1920),  general  forestry 

and  nurseries, 25,500  00 

Expenditures, 25,479  18       25,479  18 

Appropriation  (c.  225,  Acts  of  1920),  purchase  and  plant- 
ing of  forest  lands 10,000  00 

Expenditures, 9,535  26         9,535  26 

Appropriation   (c.  225,  Acts  of  1920),  prevention  of 
forest  fires, 45,500  00 

Expenditures 45,000  08       45.000  08 

Approi>riat]on  (c.  225,  Acts  of  1920),  protection  against 

forest  fires, 1,500  00 

Expenditures, 979  60  979  60 

Balance  from  1919, $73,679  10 

Appropriation  (c.  225,  Acts  of  1920),  sup- 
pression of  gypsy  and  brown-tail  moths,     210,000  00 

Refunds  and  transfers,         ....         1,596  28 

285.275  38 

Expenditures 238,219  02     238,219  02 

Total  expenditures  for  1920 $339,728  60 

Receipts. 

For  oordwood  sold $191  69 

For  trees  sold, 3,285  46 

For  forest  examinations 70  81 

For  sale  of  land, 615  21 

For  refund 2  12 

For  camp  sites, 371  00 

For  rent,  hay,  pasturage,  etc., 913  64 

For  lumber,  etc.  (Swann  Forest), 8,107  00 

For  mxpplies  and  gypsy-moth  work 40,073  29 

For  supplies  for  fire  fighting 1,616  97 

For  fire  tower, 300  00 

Total  for  year $55,547  19 
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Table  showing  Expenditures  and  Reimbursements  to  Towns  and 

Cities  for  the  Year  1920. 


ItM. 

un. 

Cities  and 
Townb. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 
Amount 
received 

from 
State. 

Re- 
quired 
Expend- 
iture. 

Abington, 

S1.531  57 

— 

- 

- 

- 

- 

$1.09774 

Acton.     . 

800  43 

S1.232  35 

/    S733  431 
1      103  00 

}    $37182 

S1.S21  62 

$1,003  44 

06567 

Acushnet, 

707  01 

- 

- 

- 

- 

- 

1.0»66 

Amesbury,      . 

3.011  05 

• 

- 

- 

- 

- 

4jmS6 

Amherst, 

2,782  87 

- 

-    . 

- 

- 

- 

2.873  32 

Andover, 

3,394  90 

- 

- 

- 

- 

- 

4.03603 

Arlington, 

5.000  00 

- 

- 

- 

- 

- 

5.00000 

Aehburnham, 

537  91 

765  46 

16050 

227  55 

364  06 

59163 

584  09 

Ashby.    . 

290  00 

666  90 

425  78^ 

250  00 

098  91 

948  91 

304  74 

Ashland, 

689  50 

812  17 

/      121  17* 
1       8150 

1      122  07 

972  37 

1.005  04 

835  00 

Athol,     . 

3,288  07 

- 

- 

- 

- 

- 

3.47653 

Attleboro, 

5,000  00 

- 

- 

- 

- 

- 

5.00000 

Auburn, 

865  35 

239  20 

80  80 

- 

- 

- 

96806 

Avon, 

524  31 

51150 

64  25 

- 

108  40 

95  59 

S5854 

Ayer, 

1,246  85 

1,163  77 

210  60 

- 

406  42 

323  34 

1.22213 

Barnstable, 

3,693  79 

- 

— 

- 

- 

- 

4.072  83 

Barre,      . 

1,255  62 

- 

-  ■ 

- 

- 

- 

1.14891 

Bedford, 

828  68 

95018 

/      056821 
1  1.327  94 

1      12150 

1,094  13 

1,215  63 

915  33 

Belchertown, 

455  84 

- 

- 

- 

- 

- 

4n50 

Bellingham, 

512  92 

— 

- 

- 

- 

- 

010  91 

Belmont, 

5,000  00 

- 

- 

'- 

- 

- 

5.00000 

Berkley. 

27122 

273  67 

5105 

245 

266  72 

26017 

204  29 

Berlin,    . 

268  12 

610  93 

/      137  281 
I     385  09 

1      342  81 

649  06 

99186 

347  01 

Beverly, 

5.000  00 

- 

- 

- 

- 

- 

5.00000 

Billerica, 

2.565  47 

- 

- 

^  ^ 

- 

- 

2.740  18 

BlaclcBtonei 

828  87 

- 

- 

- 

« 

- 

8S009 

Bolton,   . 

33189 

555  95 

670  47 

224  06 

1,50138 

1,725  44 

336  01 

Boston,  . 

5.000  00 

- 

- 

- 

- 

- 

5.00000 

Bourne,  . 

2,455  92 

2,507  98 

2,599  81 

- 

527  30» 

27189 

2,50030 

Boxborough,  . 

129  24 

85  54 

/      122  85» 
1         750 

}     - 

1,197  46 

1,153  76 

14066 

Boxford. 

38190 

684  07 

395  09 

30217 

1,143  76 

1.445  93  ' 

307  64 

Boylston, 

236  22 

7^2  35 

534  29 

47613 

538  86 

1.014  98  1 

1 

>  25972 

1  Lead  sold. 


*  Includes  sprayer. 
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Table  showing  Expenditubes  and  Reimbursements  to  Towns  and 

Cities  foe  the  Yeak  1920  —  Continued. 


ItM. 

19X1. 

Crras  and 
Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 

imburee- 
ment. 

Toole 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Bnintree, 

S4.084  64 

- 

- 

- 

- 

- 

$4.445  23 

BrawsteTt 

324  00 

1746  76 

/      $60  321 
I     430  28 

1    S172  67 

S1.31311* 

S1.235  78 

447  65 

Bridcswater,  , 

1.870  28 

2.303  35 

1.846  04 

- 

2,884  98* 

2,450  08 

1,90156 

Brimlield. 

34134 

- 

- 

• 

- 

- 

380  99 

Brockton, 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Biookfield.     . 

68100 

- 

- 

- 

- 

- 

707  44 

Brookline,       . 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Burlington, 

450  08 

674  00 

202  47 

214  02 

643  60 

858  61 

569  64 

Cambridge,    . 

5,000  00 

- 

— 

- 

- 

- 

5,000  00 

Canton.  . 

2,437  22 

- 

- 

- 

10216 

10216 

2,750  11 

Carlisle.  . 

205  85 

1.724  81 

/       57  05» 
t      82068 

}  1.518  96 

564  84 

2,083  80 

233  55 

Carver.   . 

820  35 

1.687  71 

180181 
\  3,40659 

1     867  36 

2,585  44 

3.452  80 

849  99 

Chariton, 

630  43 

- 

- 

- 

— 

- 

655  97 

Chatham, 

1.000  02 

1.227  60 

95  50 

177 

1.066  47* 

843  24 

1,118  99 

Chalmaford. 

2,072  01 

1,20103 

1.687  18 

- 

1,61959 

747  71 

2.568  82 

Chalaea. 

5,000  00 

- 

- 

- 

- 

- 

5,000  00 

Chilmark. 

174  73 

- 

- 

- 

- 

- 

183  25 

Clinton, 

4.032  14 

- 

- 

- 

• 

- 

4.712  00 

Cohaant, 

2.610  11 

- 

- 

- 

- 

- 

2,674  26 

Conox-d. 

2.882  50 

- 

- 

- 

- 

- 

2.93604 

Dana. 

205  05 

- 

- 

- 

- 

- 

214  84 

DuMkT&ni 

3.30150 

- 

- 

- 

- 

- 

3,480  12 

Dartmouth,    . 

2.46310 

- 

- 

- 

- 

- 

2.959  79 

Dedham, 

5,000  00 

- 

- 

- 

- 

- 

5.000  00 

Decrfield, 

1.608  07 

- 

- 

- 

- 

- 

1.715  62 

Dennia,  . 

560  44 

610  31 

226  70 

- 

1,36648' 

016  35 

606  97 

Dichton, 

1,03164 

- 

- 

- 

- 

- 

1,189  45 

Doiuclaa, 

587  55 

- 

- 

- 

- 

- 

662  69 

Dover.     . 

1.06183 

1,733  06 

1.402  31 

65123 

2,115  81 

2,767  04 

1,120  29 

Draeut,  . 

1,103  56 

1.711  57 

1,100  25 

518  01 

1,715  12 

2,233  13 

1,326  47 

Diidlay, 

1,133  61 

- 

- 

- 

- 

- 

1,259  20 

Dunstable,     . 

168  56 

623  65 

395  55 

460  00 

710  71 

1.170  80 

17419 

1  Lead  eold. 


*  Includes  sprayer. 
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Table  showing  Expbndituhes  and  Reimbursements  to  Towns  and 

Cities  for  the  Year  1920  —  Conltnued. 


CITZX8  AND 
TOWKB. 


Re- 
quired 
Expend- 
iture. 


Total 
Net 
Expend- 
iture. 


Private 
Work. 


Re- 
imburse- 
ment. 


Tools 
supplied. 


Total 
Amount 


from 
State. 


Duxbury, 

East  Bridcewater. 

Eastham. 

Easthainpton, 

Easton,  . 

Edgartown, 


Si  vetviVf 

Fairhaven, 

Fall  River,     . 

Falmouth, 

Fitchburg,      . 

Foxborouch,  . 

Fhuningham, 

FhrnkUn, 

Freetown, 

Gardner, 

Oeorietown,  . 

Gill, 

Gloucester,     . 

Grafton, 

Great  Barrington, 

Greenfield, 

Groton,  . 

Groveland,     . 

Hamilton, 

Hanover, 

Hanson, 

Harvard, 

Harwich, 

Haverhill, 


SUM  26 

81,68942 

1.868  20 

1,40764 

214  90 

664  26 

4,819  67 

- 

1,699  87 

1,72601 

702  96 

- 

688  06 

63766 

6,000  00 

- 

2,718  66 

- 

6,000  00 

- 

2.948  28 

8,846  67 

6.000  00 

- 

1,288  88 

1,708  74 

6,000  00 

2,816  96 

496  60 

64918 

- 

4,766  87 

- 

664  09 

1,268  96 

262  89 

- 

6,000  00 

- 

1,428  79 

1,017  17 

8.126  96 

- 

6,000  00 

- 

1,177  11 

2,148  74 

634  83 

792  89 

826  42 

1,076  06 

1,606  69 

2,66630 

83019 

1.946  68 

806  66 

80190 

648  24 

682  96 

797  64 

1,923  48 

6,000  00 

- 

82,676  80 

612  92 

7860 

687  06 

72600 


1.006  90 


26612 


22091 
1,082  28 


87  60 


436  28* 
1,070  40 

886  96 

77191 
780  48 

1,66661 

1,238  61 

84  22> 
703  37 
1,184  981 
153  64 

41311 
412  70 


822817 


11486 


2644 


104  47 


469  86 


663  06 


}     778  26 

168  06 

}     49964 

1,116  44 


1,125  84 


81,477  96 
2,028  74* 
911  67> 

1,938  87 

26889 


8,162  82> 


26604 


480 


1.096  20 


1,050  98 
37106 

1,432  89* 
84126 

2,800  88 
724  76 

1,911  73 

1,167  67 


81,701 18 

1,818  08 

800  93 

1,964  81 

862  86 


2,668  17 


726  90 


1,749  26 


1.829  28 
62914 

1,68263 
84126 

8,41782 
72110 

1,896  46 

2,298  41 


im. 


Re- 
quired 
Expend- 
iture. 


81,60801 
1,44679 
23662 
5,00000 
1,79903 
71881 
64841 
5,00000 
3.145  66 
5,000  00 
84NM10 
6,00000 
1.286  20 
6.00000 
2.58619 
664  96 
5,000  00 
'    60016 
28504 
5.00000 
1.619  96 
8,20040 
5.00000 
1.S7B48 
045n 
S7646 
1.70112 
984  29 
88411 
82183 
874  76 
5,00000 


1  Lead  sold. 


*  Includes  qtrayer. 
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Table  showixo  Expenditures  and  Reimbursements  to  Towns  and 

Cities  for  the  Year  1920  —  Continued. 


ItM. 

mi. 

CiTXCS  AKD 
TOWKS. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 

imbuzee- 

ment. 

Tools 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Hingham, 

$2,896  90 

- 

- 

- 

- 

- 

$8,568  59 

Holbrook. 

798  60 

1828  64 

$47700 

- 

$1,162  89 

$1.162  89 

854  08 

Holden.  . 

1.010  27 

1,298  04 

717  99 

$282  n 

52098 

808  76 

1.020  80 

HoIIuton, 

8S6  82 

1,52218 

/     234491 
1     n480 

}     666  61 

61426 

1,280  86 

1,081 16 

Hopedale, 

1,718  95 

- 

- 

- 

- 

- 

1,359  06 

HopHdnUm, 

778  62 

1.398  28 

23956 

364  61 

990  56» 

1.106  16 

839  89 

HubbftrdstoD, 

3S2fi8 

- 

- 

- 

- 

- 

854  30 

Hudson. 

2.064  97 

- 

- 

- 

635 

- 

2.330  98 

HuU,       . 

4.403  74 

- 

- 

- 

- 

- 

5.000  00 

Ipswich, 

2,382  06 

2.160  60 

1.610  32 

- 

447 

- 

2.422  n 

KincBton. 

67482 

1,164  24 

/       61891 
\     592  75 

1     20000 

1,04814 

1.24814 

748  79 

LakflfTille, 

497  27 

886  76 

/      106  031 
1     519 10 

MM 

i.inoo 

1.067  18 

514  37 

Lsnctttar, 

996  48 

- 

- 

- 

- 

1,083  70 

Lawzenoe. 

6,000  00 

- 

- 

- 

- 

- 

6,00000 

Ldcflster, 

1.09139 

- 

- 

- 

- 

- 

1,131  78 

Lenox.    . 

2,963  68 

- 

- 

- 

- 

- 

2.961  87 

Leominster, 

6,000  00 

- 

• 

- 

- 

-  ^ 

5,000  00 

Lexincton, 

8,686  70 

- 

- 

- 

- 

- 

8,98416 

Leyden, . 

110  27 

- 

- 

- 

- 

- 

114  00 

Linoobi.  . 

767  42 

1.790  24 

1.552  76 

- 

1.986  21 

1,986  21 

802  43 

Littleton. 

660  69 

362  20 

636  001 
\       88  75 

}■        - 

1,066  63 

86814 

653  30 

Lowell.   . 

5,000  00 

- 

- 

- 

- 

5,000  00 

Lunenburg.    . 

710  69 

686  62 

/     36333> 
\  1.429  57 

}           - 

1.281  22 

1,257  25 

746  25 

Lynn, 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Lynnfield, 

688  56 

1,85415 

615  85 

1,165  60 

1.396  97 

2,562  57 

79171 

Afalden.  . 

5.000  00 

- 

- 

- 

- 

- 

5,00000 

Manchester,    . 

4.502  21 

- 

- 

- 

- 

- 

4.622  88 

Maoefield, 

2,348  21 

- 

- 

- 

- 

- 

2,538  48 

Marblehead,   . 

4,658  24 

- 

- 

- 

- 

- 

4,753  19 

Marion,  . 

1.316  29 

1,722  53 

1.002  75 

- 

2.991  75« 

2.547  99 

1,334  63 

3farl  borough, 

4,775  32 

- 

- 

- 

- 

- 

5,000  00 

Marshfield.     . 

1,103  27 

1,086  67 

/      207  94« 
1  2.646  27 

}     - 

1.660  94 

1.644  34 

1.210  29 

>  Lead  sold. 


>  Includes  sprayer. 
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Table  showing  Expenditures  and  Reimbursements  to  Towns  and 

Cities  for  the  Year  1920  —  Continued. 


ItM. 

UU. 

CrriBS  AND 
Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 
Amount 
raoeived 

from 
SUte. 

Re- 
quired 
Expend- 
iture. 

Mashpee, 

1192  61 

$1,77959 

144149 

$1,587  08 

$1,067  44 

$2.654  52 

$200  58 

Mattapoiaett, 

768  47 

- 

— 

- 

- 

1 

857  31 

Maynard, 

1,928  70 

- 

- 

- 

- 

- 

2.081  30 

Medfield, 

861  32 

68130 

/       33  021 
\     591 70 

1      13538 

1,151  04 

1,286  42 

883  76 

Medford. 

5.00000 

- 

- 

- 

- 

- 

5,00000 

Medway, 

812  91 

- 

- 

- 

- 

1 

963  06 

Melrose,  . 

6,000  00 

- 

- 

- 

- 

- 

5.00000 

Mendon, 

309  91 

- 

- 

- 

- 

- 

32514 

Merrimac, 

662  98 

1,567  24 

28121 

904  26 

268  82 

1.208  06 

603  48 

Methuen, 

5.000  00 

* 

- 

- 

- 

- 

- 

5,00000 

Middleborough, 

2.104  62 

2,997  73 

/      165121 
\  1,144  26 

}     30000 

J 

3,044481 

2,894  48 

2,366  69 

Middleton, 

407  44 

1,016  79 

58010 

608  35 

550  66 

1.159  01 

448  63 

Milford.  . 

4.250  30 

- 

- 

- 

- 

- 

4.823  13 

Millbury. 

1.483  50 

- 

- 

- 

- 

- 

1.750  05 

Millis,      . 

690  68 

- 

- 

- 

56  00 

- 

820  64 

Millville. 

615  79 

- 

- 

- 

- 

- 

53125 

Milton,    . 

5.000  00 

- 

- 

- 

- 

- 

5.00000 

Monaon, 

826  42 

- 

- 

- 

- 

- 

83612 

Montague, 

3,592  79 

- 

- 

- 

- 

- 

3.671  42 

Nahant, 

1.652  74 

- 

- 

- 

- 

- 

1,070  01 

Nantucket,     . 

2,223  16 

- 

- 

- 

- 

- 

2.266  05 

Natick,  . 

3.688  46 

- 

- 

- 

- 

- 

3,904  07 

Need  ham, 

3.960  63 

- 

- 

- 

- 

- 

4,386  06 

New  Bedford, 

5.000  00 

- 

- 

- 

1 

5,00000 

New  Braintree, 

19312 

- 

- 

- 

1 

203  83 

New  Salem,    . 

216  12 

- 

- 

— 

- 

- 

306  94 

Newbury, 

629  10 

1,694  61 

/      639  521 
\  1,020  75 

1  1.065  41 

1,180  84 

2.24625 

646  81 

Newburyport, 

4.690  38 

- 

- 

- 

- 

- 

4,n55« 

Newton, 

5.000  00 

- 

- 

- 

- 

- 

5,^00 

Norfolk, 

496  67 

1,026  99 

32055 

277  32 

1,133  OP 

1.16033 

53217 

North  Andover,     . 

2.429  85 

- 

- 

- 

80  65 

- 

2.664  99 

No.Attleborougb,  . 

3,438  81 

- 

- 

- 

- 

- 

3,453  37 

1  Lead  sold. 


*  Includes  sprayer. 
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Table  showing  Expekditohes  and  Reimbursements  to  Towns  and 

Cities  for  the  Year  1920  —  Continued. 


1920. 

Ittl. 

ClTIlS  AND 
TOWHB. 

Be- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 

qtured 
Expend- 
iture. 

North  Brookfield.  . 

186017 

- 

- 

- 

- 

- 

$878  56 

North  Reading, 

463  97 

$1,126  57 

$549  10 

$662  60 

$1,411  00 

$2,073  60 

607  14 

Northborough, 

778  43 

1,713  13 

r      296  24 1 
I      916  08 

1     934  70 

1.243  90 

2.178  60 

818  66 

Northbridge,  . 

2.236  20 

- 

- 

- 

- 

- 

2.403  45 

Norton,  . 

777  91 

1,736  02 

216  93 

70811 

1,182  12» 

1,640  23 

829  38 

Norwell. 

515  29 

1,336  10 

1,205  49 

570  81 

2.500  64> 

2.821  45 

536  57 

Norwood, 

5.000  00 

- 

- 

- 

- 

•           ■" 

5.000  00 

Oak  Bluflfs,     . 

918  68 

- 

- 

- 

- 

- 

1.049  83 

Oakham, 

173  40 

- 

- 

«          "* 

- 

- 

17612 

Orange,  . 

1.748  65 

- 

- 

- 

- 

- 

1.847  72 

Orleans,  . 

53168 

956  81 

723  72 

20013 

1,214  99  > 

1.190  12 

656  77 

Oxford,    . 

94166 

- 

- 

- 

- 

- 

977  12 

Palnaer,  . 

2.841  65 

- 

- 

- 

- 

- 

3,873  48 

Paxton.  . 

169  77 

- 

- 

- 

- 

- 

195  45 

• 

Pea  body. 

5.000  00 

- 

- 

— 

- 

- 

5.000  00 

Pembroke, 

55166 

2.458  71 

1,108  29 

1,907  05 

2.831  38 

4,738  43 

579  63 

Pepperell, 

1.021  54 

1,373  73 

/      125  23> 
\      579 16 

}     352  19 

1,388  81 

1.741  00 

1.089  29 

Petenhaxn, 

44659 

- 

- 

- 

- 

- 

554  23 

Phillipeton. 

136  61 

- 

- 

- 

- 

- 

139  40 

PlainviUe, 

512  57 

1.092  53 

105  35 

589  96 

524  86 

1.114  82 

478  75 

Plymouth, 

5.00000 

- 

- 

- 

- 

- 

5.000  00 

Plympton, 

207  03 

1.225  28 

138  65 

1.018  25 

645  74 

1,663  96 

228  27 

Princeton, 

452  54 

1.179  63 

f      104141 
\      113 14 

}      727  09 

748  31 

1.475  40 

447  53 

Provincetown 

1.355  58 

- 

- 

- 

- 

- 

1.525  04 

Quincy,   . 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Randolph, 

1,161  62 

- 

- 

- 

- 

- 

1,213  68 

RjiynhAm, 

526  22 

638  25 

/       35  00» 
I      407  96 

}     - 

1.184  89» 

934  89 

546  64 

Keadins. 

3,277  45 

- 

- 

- 

- 

- 

3,686  12 

Rehc'  '>th. 

47194 

- 

- 

- 

- 

- 

699  15 

Revere,    . 

5,000  00 

- 

- 

- 

- 

- 

5,000  00 

Rocheeter, 

452  87 

887  51 

349  50 

184  64 

1,117  03« 

1.051  67 

469  17 

RocklAnci, 

2.277  72 

- 

- 

- 

- 

- 

2.652  94 

1 

Leadi 

sold. 

s  In< 

dudes  8pra> 

'er. 

"  Supi 

;>lies  sold. 
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Table  showing  Expenditures  and  Reimbursements  to  Towns  and 

Cities  for  the  Year  1920  —  Continued. 


ItM. 

mi. 

Cities  and 
Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 
Amount 
received 

from. 

SUte. 

Re- 
quired 
Expend- 
iture. 

Rockport, 

SI  .772  64 

- 

- 

- 

- 

- 

$1,818  11 

Rowley, 

413  22 

S1.038  08 

f    $737  20 « 
\      753 12 

]    1624  86 

$1,212  53 

$1.837  39 

43921 

Royalston, 

380  60 

- 

- 

- 

- 

40107 

Rutland, 

43115 

- 

- 

- 

- 

- 

43008 

Salem,    . 

5,000  00 

- 

- 

— 

- 

- 

5.000  00 

Salisbury, 

81180 

1.005  81 

877  53 

193  S2 

985  29 

1.179  21 

933  88 

Sandwich, 

• 

586  67 

1.609  39 

f      511  71 
)      768  89 

}  1,022  72 

1.303  29 

2.32601 

63693 

Saugus.  . 

3.206  92 

- 

- 

- 

- 

— 

3.386  72 

Scituate, 

2.533  41 

- 

- 

- 

• 

- 

2.92387 

Seekonk, 

979  24 

- 

- 

- 

- 

- 

1,01904 

Sharon,  . 

1.442  26 

1,736  53 

552  21 

294  27 

- 

294  27 

1,53109 

Sherbom, 

669  14 

3,256  74 

/     269  44> 
\  1.634  48 

}  2,187  60» 

1.393  17 

3.580  77 

70435 

Shirley,  . 

654  29 

718  58 

/        15  00> 
\     260  56 

I       6429 

r 

853  32 

917  61 

785  63 

Shrewsbury, 

1,658  05 

1,489  87 

845  98 

1.083  36 

91518 

1,839  37 

Somerset, 

99717 

- 

- 

- 

- 

- 

1.154  47 

Somerville, 

5.000  00 

- 

- 

- 

- 

- 

5.000  OO 

South  Hadley, 

2.157  74 

- 

— 

— 

- 

- 

2.206  78 

Southborough, 

893  45 

1,894  71 

1,394  84 

1,001  26 

1,149  19 

2.150  45 

96314 

Spencer, 

1,458  37 

- 

- 

- 

- 

- 

1,524  52 

Springfield, 

5.000  00 

- 

- 

- 

- 

- 

5.00000 

Sterling, 

579  03 

436  09 

;      353  16> 
[      146  50 

}     - 

68417 

513  23 

59682 

Stockbridge, 

1.879  94 

- 

- 

~ 

- 

- 

2JS832 

Stoneham, 

2.975  59 

- 

- 

- 

- 

- 

2.96059 

Stoughton, 

2.400  19 

- 

- 

- 

7  49 

- 

2.34688 

Stow, 

462  61 

578  44 

f      674  76' 
\      504  20 

}      115  93 

954  93 

1.070  86 

632  89 

Sturbridge, 

428  93 

- 

- 

- 

- 

- 

438  90 

Sudbury, 

680  10 

572  43 

'      846  30^ 
\      325  22 

\ 

J 

1.474  50 

1.466  83 

603  44 

Sutton,   . 

665  65 

- 

- 

— 

- 

- 

67730 

Swampeoott, 

5.000  00 

- 

- 

- 

- 

- 

5.00000 

Swansea, 

772  03 

- 

- 

- 

- 

- 

84663 

Taunton, 

6.000  00 

- 

- 

- 

- 

- 

5.00000 

t  Lead  sold. 

*  Sherbom  bought  sprayer  for  $800,  and  agreed  to  pay  one-half  cost  in  addition  to  liability. 
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Table  showing  Expenditures  and  Rbimbuksements  to  Towns  and 

Cities  for  the  Year  1920  —  Conlirvued. 


■ 

ItM. 

mi. 

CrCZXS  AND 
TOWNB. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 

Amoimt 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Teropleton,     . 

$1,133  84 

1766  23 

/     181 00> 
1     29050 

1         — 

$437  83 

$70  22 

$1,038  80 

Tewksbury,    . 

1.099  64 

2.451  27 

75129 

$1,351  63 

1.931  86 

3,283  49 

1.156  15 

Tisbury, 

866  55 

- 

- 

_ 

- 

- 

,  971  27 

Topefield. 

943  41 

1.292  63 

395  97 

349  22 

224  92 

57414 

044  94 

Townsendt 

569  79 

1.222  74 

1.025  35 

652  95 

654  02 

1,306  97 

828  04 

IVupo,     . 

253  08 

455  62 

8100 

202  54 

273  81 

476  35 

260  26 

TyngBborougli 

f 

374  33 

3,494  02 

1.661  94 

2.337  29 

1,273  01 

3,610  30 

377  27 

Upton,    . 

546  86 

- 

- 

- 

- 

- 

59318 

Uxbridser 

1,971  59 

- 

- 

- 

- 

^ 

2,497  94 

Wakefield, 

5.000  00 

- 

- 

- 

- 

- 

5.000  00 

Wales,    ,. 

134  49 

- 

- 

% 

- 

- 

14514 

Walpole. 

2,964  11 

- 

- 

- 

- 

3,243  93 

Walt  ham. 

5,000  00 

- 

- 

- 

- 

- 

5,00000 

Ware.       . 

2,519  09 

- 

- 

- 

- 

- 

2,638  46 

Ware  ham, 

2,733  90 

2,971  06 

1,005  00 

- 

3.066  91* 

2.388  26 

3,298  73 

WaTTen,  . 

1.180  40 

- 

- 

- 

- 

- 

1.530  20 

Warwick, 

18197 

- 

- 

— 

- 

188  82 

Watertown, 

5,000  00 

- 

- 

- 

- 

— 

5,000  00 

Wayland. 

1.047  18 

660  45 

/      107  94 » 
\  1.126  81 

}     - 

1.693  64 

1.306  91 

1.207  28 

Webeter. 

2.685  05 

- 

- 

- 

- 

- 

4.147  65 

Wellealey, 

5,000  00 

- 

- 

- 

- 

- 

5.000  00 

WeUfleet. 

332  37 

64137 

138  30 

359  00 

406  22 

765  22 

35188 

Wendell. 

275  34 

— 

- 

- 

- 

- 

266  69 

Wen  ham. 

906  25 

798  74 

34710 

- 

820  65 

71314 

1,083  36 

West  Boylaton, 

452  68 

524  04 

/      191  21 » 
\      542  25 

}       7136 

700  22 

77158 

512  68 

West  Bridgewater, . 

793  08 

1,466  18 

670  00 

67310 

1.204  45 

1,877  55 

833  36 

9 

Wevt  Newbury. 

416  02 

70719 

660  43 

29117 

593  48 

884  65 

434  48 

West  Tiabury, 

228  49 

- 

- 

- 

- 

240  07 

Westborough, 

1.361  57 

2,324  18 

994  66 

962  61 

888  90 

1,851  51 

1.485  20 

Westford, 

994  99 

1,090  51 

/      40000* 
\  1.068  82 

1       95  52 

1.265  71 

1,361  23 

1,099  63 

WeBtiniiM*«r,  . 

465  59 

665  93 

257  80 

200  34 

407  43 

607  77 

462  83 

WeetoD,    . 

2.054  91 

4.148  87 

61140 

- 

3,092  76 

3,092  75 

2.164  52 

^  Lead  sold. 


*  Includes  sprayer. 
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Table  showdtg  Expenditdkes  and  Rehibubsememts  to  Towns  a.vd 

CiTiEB  FOR  THE  Year  1920  —  ConduAtd. 


liM. 

1»L 

CxnXB  AND 

Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 

EfZpend- 
iture. 

Private 
Work. 

R»- 

im  burse- 
ment. 

Tools 
supplied. 

Total 

Amount 

reoeived 

fran 

State. 

quirH 

Eipmi- 

itniw. 

Westport, 

Westwood, 

Weymouth, 

■ 

Whitman. 
Wilmington,   . 
Winchendon, 
Winchester.    . 
Winthrop, 
Wobum, 
Waroeeter, 
Wrmitham,     . 
Yarmouth,     . 

11,239  29 

1,026  17 

5,000  00 

2,339  87 

888  55 

1,857  80 

5,000  00 

5.000  00 

5,00000 

6,000  00 

728  94 

788  52 

12,261  81 
1.114  40 

*1.305  11 

11,016  43 
50640 

22179 

11,082  76 
606  59 

11,888  68 
248  55 

766  27 

12,971  44 
1.372  86 

$1.85517 

1,10605 

5.00000 

2,50583 

97702 

1.96455 

5.00000 

5.00000 

5.00000 

5.00000 

70352 

'  81058 
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The  Distribution  of  Supplies. 

Supplies,  including  arsenate  of  lead  and  hose,  have  been 
furnished  to  towns  and  cities  doing  gypsy-moth  work,  as  usual. 
The  amounts  given  in  the  list  below  do  not  always  correspond 
exactly  with  the  aid  given  the  towns,  as  some  towns  make 
payments  to  the  State  for  all  or  a  part  of  the  bill  for  supplies, 
according  to  the  amount  of  their  net  expenditure  or  their  class, 
under  the  provisions  of  chapter  381,  Acts  of  1905. 

For  amoimts  received  from  this  office  in  reimbursement  and 
for  expenditures,  see  table  on  page  64. 


List  of  Cities  and  Towns  and  Amounts  of  Suppues  furnished  for 

1920. 


Acton, 

$1,321  62 

Groveland,    . 

$371  08 

ABhbumham, 

364  08 

Halifax, 

1,432  891 

Ashby, 

698  91 

Hamilton, 

341  26 

Ashland, 

972  37 

Hanover, 

2,300  88 

Avon,  . 

108  40 

Hanson, 

724  76 

Ayor,    . 

406  42 

Harvard, 

1,911  73 

Bedford, 

1,094  13 

Harwich, 

1,167  57 

Berlin, 

649  05 

Holbrook, 

1,162  89 

Bolton, 

1.501  38 

Holden, 

520  98 

Bourne, 

627  36 » 

Holliflton, 

614  25 

Boxborough, 

1,197  46 

Hopkinton,   . 

990  551 

Bozford, 

1,143  76 

Hudson, 

6  35 

Boylston, 

538  85 

Ipswich, 

4  47 

Brewster, 

1,313  in 

Kingston, 

1,048  14 

Bridgewater,       ^  . 

2,884  98 1 

Lakeville, 

1,177  90 

Burlington,   .      *  . 

643  69 

Lincoln, 

1,986  21 

Canton, 

102  16 

Lunenburg,   . 

1,281  22 

Carlisle, 

564  84 

Lynnfield, 

1,396  97 

Cftrver, 

2,559  44 

Marion, 

2,991  751 

Chatham, 

1,066  47 1 

Marshfield,   . 

1.660  94 

Chelmsford,  . 

1,619  59 

Mashpee, 

1.067  44 

I>exmiB, 

1,366  481 

Medfield, 

1,151  04 

I>over, 

2,115  81 

Merrimac,     . 

298  82 

I>racut, 

1,715  12 

Middleborough,      . 

3,044  481 

Oiinstable,    . 

719  71 

Middleton,    . 

550  66 

rhixbury. 

1,477  96 

Millis 

56  00 

Bast  Bridgewater, 

2,028  741 

Newbury, 

1.180  84 

Eawtham, 

911  571 

Norfolk, 

1,133  01 1 

JEIaston, 

1.938  37 

North  Andover,     . 

80  65 

£aaez,  . 

258  39 

North  Reading, 

1,411  00 

Falmouth, 

3,162  821 

Northborough, 

1,243  90 

Foxborough, 

256  04 

Norton, 

1,182  121 

fVaiiJdin, 

4  80 

Norweil, 

2.500  641 

Geor0Dtown, 

1,096  20 

Orleans, 

1,214  991 

Groton, 

1,050  98 

Pembroke,    . 

2,831  38 

1  This  includes  cost  of  sprayer. 
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List  of  Cities  and  Towns  and  Amounts  of  Supplies  furnished  for 

1920  —  Concluded. 


Pepperell, 

Plain  ville, 

Plympton, 

Princeton, 

Raynham, 

Rochester. 

Rowley, 

Salisbury, 

Sandwich, 

Sherborn, 

Shirley, 

Shrewsbury, 

Southborough, 

Sterling, 

Stoughton, 

Stow,    . 

Sudbury, 

Temple  ton, 

Tewksbury, 

Topsfield, 


$1,38S  81 

524  86 

645  74 

748  31 

1.184  891 

1,117  03 » 

1,212  53 

985  29 

1,303  29 

2,193  17 » 

853  32 

1,083  36 

1,149  19 

684  17 

7  49 

954  93 

1,474  50 

437  83 

1,931  86 

224  92 


Townsend,    . 

Truro,  . 

Tyngsborough, 

Wareham,     . 

Wayland, 

WeUfleet. 

Wenham, 

West  Boylston, 

West  Bridgewater, 

West  Newbury, 

W^estborough, 

Westford, 

Westminster, 

Weston, 

Wilnungton, 

Winchendon, 

Yarmouth,    . 


$654  02 
273  81 
1,273  01 
3,066  91 » 
1,693  64 

406  22 
820  65 
700  22- 

1,204  45 
593  48 
888  90 

1,265  71 

407  43 
3,092  75 
1,888  68 

248  55 
766  27 

$120,771  01 


General  forestry  and  nurseries,           .......  $191  80 

Maintenance  of  forests,    .........  120  96 

Maintenance  of  Swann  Forest,                                                          .         .  26  65. 

Prevention  of  forest  fires,          ........  185  61 

Massachusetts  Highway  Commission. 1,316  46 

Special  North  Shore  fund, 33  95 

Purchase  and  development  of  State  forests,  111  90 


$1,987  33 


Statement  of  ExP5?n)iTURE8  and  Receipts  on  State  Forests  for 

THE  Year  ending  Nov.  30,  1920. 


Expenses. 

State  Fobest. 

Planting. 

General 

Upkeep, 

Fire  lines. 

Roads, 

etc. 

Nursery. 

Land. 

i 

Total. 

Receipts. 

Arthur  Warton  Swum,  . 

$462  00 

8464  01 

- 

- 

8026  01 

899112 

Harold  Parker, 

1,405  46 

1.415  78 

- 

8623  00 

3,444  24 

11  2j 

Myles  Standish, 

8.042  30 

3.271  54 

8312  08 

- 

7,526  01 

580  52 

Otter  River,    . 

1.585  10 

000  03 

107  74 

14  63 

2,648  40 

62  38 

Savoy  Mountain,    . 

1,544  82 

332  44 

672  40 

1.000  00 

3.540  66 

90  00 

Totals, 

88,880  86 

86,474  70 

81.003  12 

81.637  63 

818.005  31 

81.835  27 

>  This  includes  cost  of  sprayer. 
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List  of  Forest  Wardens  and  Local  Moth  Superintendents. 

[Alphabetically  by  towns  and  cities.] 


TsXiEPHONS 

Number. 


Forest  Warden. 


Town  or  City. 


Local  Moth 
Superintendent. 


Div. 
No. 


•  ■ 


39S-R, 

71-4.  West  Acton, 

2003-M, 

383^,   . 

M05-M,  River,     . 

161-6t   . 

483>J,   . 

212,       . 

35  and  206,  . 

5-12,     . 

22*5  and  2-3, 

3-5,       ... 

546-lai 

34"  K^ , 

V'!*!         ... 

2967-J,  Brockton. 


■  ■ 


83-4,      . 
8000  and  18, 
496-W,  Lexington, 

31**3t      * 

863tt^2,  Milford,    . 

40»-W, 

1443-R, 

17-2,      . 

43-3.      . 

2-0, 

22-4  and  22-5. 

16-3, 
3-3. 


J.  H.  Mackins,     . 
Wm.  H.  Kingsley, 
Henry  F.  Taber, 
Edgar  A.  Deyette, 

Wm.  F.  Milligan, 
Jas.  E.  Feltham, 
A.  F.  Bardwell,   . 
Lester  Hilton, 
W.  H.  Pierce, 

C.  H.  BUlings.  . 
Wm.  S.  Green,  . 
Ralph  Tredick,  . 
Chester  MacNear, 
Frank  P.  Hall.  . 
H.  R.  Packard,  . 
J.  F.  Searle, 
Chas.  S.  Wheeler, 

D.  C.  Smith, 
Zebina  H.  Jenkins, 
A.  E.  Traver, 

P.  B.  McCormick. 
Irving  C.  Waite,  . 
Herbert  F.  Shaw, 
L.  F.  Thayer, 
J.  F.  Leonard,     . 
Gideon  H.  Babbitt, 
Forrest  £.  Day,  . 
Thurman  H.  Keet, 
Robert  H.  Grant, 
£.  N.  Bartlett.     . 
John  H.  Dwyer, 
I.  E.  Whitney,     . 
Albert  I.  Pardee, 


Abinffton, 

Acton,  . 

Actishnet, 

Adams, 

Agawam, 

Alford, 

Amesbury, 

Amherst, 

Andovsr, 

Arlington, 

Ashburnham 


Ashby, 

Ashfl«Id, 

Aihland, 

Athol,  . 

Attl«boro, 

Auburn, 

Avon,    . 

Aysr,     . 

Barnstable, 

Barr«,  . 

Bdcket, 

Bedford, 

Belchortown, 

BelHngham, 

Belmont, 

Berkley. 

BerUn, 

Bernards  ton 

Beverly, 

BiUerica, 

Blackstone, 

Blandford, 

Bolton, 

Boston, 


C.  F.  Shaw, 
J.  O'Neil,  . 

A.  P.  R.  Gilmore. 
Edgar  A.  Deyette, 
E.  M.  Hitchcock, 

Joseph  Merrill,  . 
W.  H.  Smith,     . 
Edw.  H.  Berry, 
Daniel  M.  Daley, 
Chas.  H.  Pratt, 
Carl  H.  Houghton, 

Theodore  P.  Hall, 
George  A.  Whitney, 
W.  E.  S.  Smith, 
J.  F.  Searle, 
W.  W.  Seals.      . 

D.  C.  Smith,  . 
Robert  Cross,  . 
Jas.  A.  Dwinnell, 

W.  A.  Cutler,     . 
£.  C.  Howard.  . 
Lewis  E.  Whitney, 
Martin  Troy, 
A.  A.  Briggs. 
C.  A.  Howe,       . 
Edwin  B.  Hale, 
Jas.  W.  Blackmer, 
Francis  J.  Dolan, 
A.  J.  Duggan,    . 

C  E.  Mace, 
Wm.  P.  Long,    . 


5 
2 
4 
6 
6 

3 
6 
3 
2 
2 
2 
6 
2 
6 
4 
6 
4 
2 
5 
6 

3 
6 
4 
2 

4 
2 
6 
1 
3 
6 

2 
1 
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Telkphons 

NUMBKR. 

1 

Forest  Warden. 

Town  or  City. 

TionalMoth 
Superintsndsnt. 

DiT. 

No. 

38  and  44-3. 

W.  E.  R.  Ny«,     . 

Bourne, 

Edw.  D.  Niokerson,  . 

102-2.  West  Aoton, 

JEx.  J.  lityermore. 

Boxl>orouffh, 

S.  D.  Salmon,  3d,      . 

19-31,  Topsfield,  . 

Clarence  E.  Brown,     . 

Boiford, 

C.  Perley,  . 

20-2.     . 

John  N.  Flacc.    . 

BoyUton,     . 

Walter  G.  Brigham.  . 

- 

James  M.  Cutting, 

Bralntr««,    . 

Wm.  J.  McCusker.     . 

76-23,   . 

T.  B.  Tubman,   . 

Brsjwstsr,     . 

Abbott  N.  Baker,      . 

281-3,   . 

F.  C.  Worthon,    . 

Biidcewatsr, 

F.  C.  Worthen.  . 

18-2,     . 

Geo.  E.  Hitchcock,     . 

Brimfield,    . 

Frank  G.  Hitchcock. 

Fire  Department, 

Edw.  F.  Dahill.  . 

Brockton,    . 

Rufua  H.  Carr,     ' 

101-3,  .        .      '. 

P.  £.  Qadaire,     . 

Brookflold,  . 

J.  H.  Conant,    . 

- 

Geo.  H.  Johnson, 

BrookUno,   . 

Ernest  B.  Dane, 

15-4,     . 

Walter  W.  Skelton.      . 

Burlington, 

Walt«r  W.  Skelton.     . 

52-8.     . 

Gilbert  E.  Griswold,  . 

Buokland,   . 

- 

-                   - 

- 

Guabrldco, 

J.  F.  Donnelly. 

- 

Edward  Healy,    . 

Canton, 

Wm.  H.  Gallivan,      . 

76-M,  Concord,    . 

Geo.  G.  Wilkins, 

Carlltlo, 

Geo.  G.  Wilkins, 

27-22,   . 

James  S.  McKay, 

Oarrw, 

James  S.  McKay, 

_ 

14-12,   . 

Albert  L.  Veber, 

Oharlflmont, 

- 

42-2,     . 

E.A.Lamb, 

Charlton,    . 

Thos.  Ashworth, 

28-3,     . 

Geo.  W.  Ryder,  . 

Richard  G.  Luard,    . 

- 

Arnold  C.  Perham,      . 

Cholmaford, 

Walter  Shepard, 

- 

- 

Cholaoa, 

J.  A.  O'Brien,    . 

285-M, 

Daniel  L.  Wood, 

CtaMhlro,     . 

- 

- 

- 

Wm.  H.  Babb,     . 

ChMtsr, 

- 

- 

8-2,       . 

Wm.  H.  Baker,  Jr.,     . 

ChMtarflold, 

^ 

- 

140-M, 

John  E.  ^mphret,     . 

Chicopeo,     . 

Edw.  Bourbeau, 

6 

- 

Robert  W.  Vincent,     . 

Chllmark,    . 

Almon  S.  Tilton, 

5 

486-X. 

A.  G.  Caswell,     . 

Clarksburg, 

B.  F.  Eddy,       .        . 

6 

312-W, 

Andrew  J.  Robinson,  . 

Clinton, 

Peter  R.  Gibbons,     . 

2 

260,      ..        . 

Wm.  J.  Brennock, 

Cohatsot,     . 

George  Young,  . 

5 

23-2,     . 

Frank  A.  Walden, 

Colrain, 

£.  F.  Copeland, 

• 

438-M, 

Harry  E.  Tuttle, 

Concord, 

H.  P.  Richardson,     . 

2 

- 

Edgar  Jones, 

Conway, 

- 

- 

41-2,     . 

W.  F.  Mansell,     . 

Cummington,     . 

- 

- 

8M,     . 

S.  L.  Caesar, 

Dalton, 

- 

- 

- 

Lsroy  H.  Thayer, 

Dana,  . 

Thos.  L.  Thayer, 

« 

-                   — 

Michael  H.  Barry. 

DanTcrs, 

T.E.Tinsley.    . 

1 
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TCLKPHONK 

Number. 

Forest  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

1658-5. 

Chas.  H.  Mead,  . 

Dftrtmottth. 

E.  M.  Munson,  . 

373-38.  Rock.       . 

H.  J.  Harrican,   . 

Dadham, 

J.  T.  Kennedy, 

273-22.  Greenfield. 

Wm.  L.  Harris,    . 

Deerflald, 

Wm.  L.  Harris,  . 

S118-4. 

Chas.  E.  Pierce,  . 

Deimis, 

• 

Chan.  E.  Pierce. 

2W,     . 

Ralph  Earle, 

Dighton, 

Albert  N.  Goff. 

11-4,     . 

Wm.  L.  Church, 

F.  J.  Libby,       . 

38-2.     ..        . 

Geo.  W.  Armstrong,    . 

Dover,  . 

H.  L.  MaoKenxie, 

- 

Frank  H.  Gunther,     . 

Dracut, 

T.  F.  Carrick,    . 

3 

423-R. 

F.A.Putnam,    . 

Dudley, 

Herbert  J.  Hill, 

6 

5-11.     . 

Archie  W.  Swallow,     . 

Dunstable, 

W.  H.  Savill,      . 

2 

82-2,     . 

H.  E.  Merry, 

Duxbury,     . 

John  D.  Morrison,     . 

5 

- 

M.  F.  Roach, 

Bast  Bridg0water, 

Allan  B.  Shaw,  . 

5 

- 

- 

E.  Longmeadow, 

Herman  W.  King,      . 

6 

24-3,     . 

Adin  L.  Gill, 

Eastham,     . 

Wm.  B.  Higgins, 

5 

365-3,   . 

John  M.  Dineen, 

Easthampton,     . 

Chas.  Kufafuss, 

6 

225-3,   . 

Darnel  Lorden,    . 

Easton, 

R.  W.  Melendy. 

4 

241-2,   . 

Manuel  Swartx,   . 

Edgartown. 

John  P.  Fuller,  . 

5 

165-25, 

Frank  Bradford, 

Bgromont,   . 

-                       - 

- 

31-21,   . 

Clinton  Powell,  . 

Enfield, 

H.  C.  Moore, 

6 

- 

Charlee  H.  Hohnee,    . 

Erring, 

C.  H.  Holmes.  . 

6 

51-3, 

Otis  O.  Story,      . 

BsieK,    . 

Otis  O.  Story,    . 

1 

- 

- 

Brerett, 

Dana  Hanson,   . 

2 

1686-Y, 

Chas.  F.  Benson, 

G.  W.  King, 

4 

822-W, 

• 

Wm.  Stevenson,  . 

FallBlver,  . 

Wm.  Stevenson, 

4 

136-2,   . 

Herbert  H.'Lawrence,  . 

Falmouth,  . 

W.  W.  Eldridge.  Jr.,  . 

5 

745, 

Guy  A.  Hubbard, 

Fltchburg,  . 

Guy  A.  Hubbard, 

2 

9417-3,   Hoosac 
Tunnel  pay  sta- 
tion. 

131  and  76.  . 

H.  B.  Brown,      . 
Ernest  A.  White, 

Florida, 
Fozborough, 

C.  W.  Parkhurst, 

4 

352-4,  . 

B.  P.  Winch, 

N.  I.  Bowditch, 

4 

140-R, 

Ernest  L.  Metcalf, 

Franklin,     . 

J.  W.  Stobbart,  . 

4 

IW,     . 

Oscar  M.  Hanson, 

Freetown,    . 

G.  M.  Nichols,  . 

4 

lW-161, 

Geo.  S.  Hodgman, 

aardner. 

Chas.  J.  Crabtree, 

6 

-                   - 

Nelson  Francis,  . 

aay  Head,  . 

Nelson  A.  Francis,     . 

5 

- 

Leslie  P.  MerriU, 

Qeorgetown, 

Jacob  Hasen,     . 

3 

222-12, 

Lewis  G.  Munn,  . 

OiU,      . 

Warren  R.  Purple,     . 

6 

2102-M, 

Harland  W.  Dann,      . 

Qloucetter, 

Harland  W.  Dann,     . 

6 
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TRIiTSPHONB 
NUMBBR. 

Forest  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

18-16,     . 

Frank  Rice. 

Qoth«ii, 

1 

1 
1 

- 

Frederick  A.  Veeder,  . 

€k>snold. 

- 

1 

18-2,     . 

£.  E.  Sibley. 

Ck-afton, 

C.  K.  Deapeau, 

< 

- 

Chas.  N.  Rust,    . 

Ck-anby, 

George  A.  Hams, 

• 

5-13.     . 

Albert  C.  Sheets. 

Ck-anville,    . 

- 

1 
1      - 

327.      . 
1185.     . 

D.  W.  Flynn,       . 
John  W.  Bragg.   . 

Ck-eat    Barrlnc- 

ton. 
ar««nfl«ld,  . 

Daniel  W.  Flynn, 
John  W.  Bragg, 

6 
6 

- 

Wm.  H.  Walker.  . 

Qreanwieh, 

Thoe.  Severance,  Jr., 

6 

- 

A.  A.  Wood, 

Qroton, 

Shadrach  Evans, 

2 

920-M,  Haverhill. 

Geo.  L.  Nelson,  . 

GroYeUnd,  . 

R.  D.  Larive,     . 

1      3 

651^. 

Edward  P.  West. 

Hadlej, 

Leroy  C.  Savin. 

6 

5-21     and     33-33. 
BryantviUe. 

Geo.  H.  Armstrong,  . 
Fred  Berry, 

Halifax, 

John  A.  Wood.  . 
Harry  R.  McGregor. 

5 

1 

- 

John  Swenson.     . 

- 

- 

_ 

Alfred  Rathbone, 
Louis  £.  Stone.   . 

Chas.  B.  Drew, 

441-W.  Rockland. 

BtaaoTer,     . 

5 

12-23.  BryantvUle, 

Geo.  T.  Moore.    . 

Baaaon, 

George  T.  Moore, 

5 

43-12.   . 

George  J.  Fay.     . 

Hardwick,   . 

George  J.  Fay,  . 

6 

63-3.     . 

Geo.  C.  Maynard. 

Harrard, 

Geo.  C.  Maynard, 

2 

8-2  and  28-1. 

John  Condon. 

Harwich,     . 

Arthur  F.  Cahoon,     . 

5 

72-4,     . 

Fred  T.  Baidwell. 

Hatflald,      . 

Seth  W.  Kingsley,      . 

6 

Fire  station. 

John  B.  Gordon, 

Hafwhill,    .       . 

M.  J.  Fitigerald. 

8 

17-7.     . 

Herbert  A.  Holden,     . 

Hawl«7.       .       . 

- 

5-18,     . 

S.  G.  Benson,      . 

Haath, 

- 

- 

670and344-M.    . 

William  L.  Howard,    . 

T.  L.  Murphy,  . 

5 

33-12.   . 

AUred  N.  Warren,       . 

- 

42-4,     . 

Melvin  L.  Coulter,      . 
Winfred  H.  Stearns.    . 

Holbrook,    . 
Holdan, 

Frederick    W.    Wliit- 

comb. 
Winfred  H.  Stearns,  . 

4 
6 

5-21.     . 

Oliver  L.  Howlett,      . 

Arthur  F.  Bh)dgett.  . 

e 

113  and  46^, 

Waldo  A.  Collins, 

Holllatoii«    . 

Herbert  E.  Jonas, 

2 

- 

C.  J.  Haley, 

Holjoka, 

John  F.  Kennedy,     . 

6 

248-W. 

Samuel  E.  Kellogg.     . 

Hopadale,    . 

C.  £.  Nutting,  . 

6 

19.        .        .        . 

George  W.  Smith, 

HopUnton, 

W.  A.  BiacmiUan,       . 

6 

8040,     . 

A.E.Bennett,     . 

Hubbardston,    . 

Chas.  P.  Wyman, 

6 

34  and  100-J. 

M.P.Mitchell,    . 

Hudson, 

T.  J.  Higgins,    . 

2 

- 

- 

Hull,    . 

John  F.  Smith,  . 

5 

4-11,     . 

John  J.  Kirby.     . 

- 

- 
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Tblrphoxb 

NUMBSB. 

Forest  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

137-R  and  135-2, . 

Thofi.  R.  Roberts, 

Ipfwich, 

Francis  C.  Wade, 

1 

103, 

Roland  Bailey,    . 

Klngiton,    . 

Chas.  H.  ChUds, 

5 

261-W.  Middle- 
borouch. 

N.  F.  Washburn, 
Arthur  W.  Blood, 

LakeYllle,     . 
Lancaster,   . 

Leavitt  C.  Caswell,   . 
L.  R.  Griswold, 

5 

2 

- 

King  D.  Keeler,  . 

Lanesborough,   . 

- 

- 

806-362  and  3610.  . 

Francis  J.  Morris, 

Lawrence,    . 

John  H.  Brown, 

3 

- 

James  W.  Bossidy. 

Lee, 

- 

- 

35^,  Leicester,    . 

John  A.  FitsxMttrick,   . 

Leicester,     . 

J.  H.  Woodhead, 

6 

r                                     ~                            ■" 

Oscar  R.  Hutchinson, 

Lenox,  . 

Wheeler  A.  Shepard- 

6 

28.  29  and  546.     . 

Fred  A.  Russell, 

son. 
D.  E.  Bassett.    . 

2 

•-25,     . 

• 

Fred  L.  Morrison, 

Iieverett, 

I.  H.  Taylor,      . 

6 

480.      ..        . 

Osborne  J.  Gorman.    . 

Lexington,  . 

Osborne  J.  Gorman,  . 

\ 

2SM1, 

A.  G.  Pftrks. 

Leyden, 

Jacob  Sauter,     . 

6 

44-W,   . 

John  J.  Kelliher. 

Lincoln, 

John  J.  Kelliher, 

2 

17-4,     .        .        . 

A.  E.  Hopkins.    . 

LitUeton,     . 

A.  E.  Hopkins,  . 

2 

6375J,  River,      . 

Oscar  C.  Pbmeroy, 

Longmeadow,     . 

^                •                              «• 

- 

3400,     . 

Edward  F.  Saunders,  . 

Lowell, 

J.  G.  Gordon,    . 

3 

1-12,     .        .        . 

Henry  A.  Munsing,     . 

Ludlow, 

Ashley  M.  Bucher,    . 

6 

20,        .        .        . 

James  S.  GUchrest, 

Lunenburg, 

J.  S.  Gilchreet.  . 

2 

- 

John  P.  Morrissey. 

Ziynn,   . 

John  P.  Morrissey,     . 

1 

3682-M,  Lsmn,     . 

F.  C.Newhall,    . 

Lynnfield,    . 

L.  H.  Twiss, 

1 

- 

Watson  B.  Gould, 

Maiden, 

Watson  B.  Gould,      . 

2 

319-W, 

Peter  A.  Sheahan, 

Manchester, 

Peter  A.  Sheahan,     . 

1 

1-R,   281-W   and 

1-W. 
355,      ..        . 

Herbert  E.  King, 
John  T.  Adan:is,  . 

Mansfield,    . 
Marblehead, 

Alexander  Murphy.   . 
W.  H.  Stevens.  . 

4 
1 

117-2,  . 

George  B.  Nye.  . 

Marion, 

J.  AUenach. 

5 

- 

- 

Marlborough,     . 

M.  E.  Lyons,     . 

2 

43-3,     . 

William  G.  Ford, 

Marihfleld,  . 

P.  R.  Livermore, 

5 

•31-2,  CDtuit, 

Darius  C.  Cbombs,     . 

MbMhpee,     .       . 

S.  H.  Peters,      . 

5 

62-5,     . 

Chas.  T.  Dexter, . 

Mattapoisett, 

John  S.  Hammond.  . 

5 

115-4  and  72, 

Geo.'H.  Gutteredge,  . 

Maynard,     . 

John  F.  Cleary, 

2 

Lawrence  M.  Dewar,  . 

Medfleld,      . 

G.  L.  L.  Allen.  . 

4 

138.      . 

Thomas  A.  Qualey,     . 

Medford,      . 

Hugh  G.  Kennedy,  . 

2 

6-2.       ..        . 

John  fi.  Durfee,  . 

Medway, 

F.  Hagar.> . 

4 

- 

- 

Melrose, 

J.  J.  McCullough, 

3 

- 

Carl  M.  Taft,       . 

Mendon, 

F.  M.Aldrich.   . 

6 

3-u,       ,         •         . 

Chas.  R.  Ford,    . 

Merrimac,    . 

Chas.  R.  FV>rd,  . 

3 
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TlLEPHONB 

NXTMBSR. 


Forest  Warden. 


229,  La^iTence,    . 
76-Y,   . 

oUUvf      •  •  • 

475-16,  Danvers,  . 

87-M,   • 

2oy,  • 

73,        •        •        • 

1U(W-1,     Woon- 

aooket. 
1022-W. 

13-13,   . 

12-22,   . 

U-4,     . 

401-43. 

3-24,  Russell, 

17-«,     . 


•        • 


10-3,     • 

142.       . 

2280,     . 

6-4,  Gilbertville,  . 

13-6, 

113-4,  Cooleyville, 

1112-6, 

380.      . 

30. Center  Newton, 

41-13,   . 

206-W. 

102M, 


•  • 


•  • 


63-4, 


•  • 


165,      . 

11. 

180  and  71-5, 

114-2.   . 


Thomas  Dow, 
John  J.  Fowler.  Jr., 
George  E.  Cook, 
Thoe.  M.  Robinson, 
Edward  J.  Burke, 
Harry  L.  Snelling, 
Chaa.  LaCroiz,  . 
Robert  A.  McLaughlin 
Ralph  S.  Carpenter, 
Edw.  C.  David,  . 
O.  E.  Bradway,  . 
Thomas  Berard,  . 
Jasper  H.  Bills,  . 
Andrew  J.  Hall,  . 
Howard  Porter,  . 

E.  W.  Francis,     . 
John  H.  Neary,  . 
H.  Howard  Upham, 
Chas.  S.  Baker,  . 
Edward  F.  Dahill, 
Frank  A.  Morse, 
Edward  M.  Stanton, 
Frank  L.  Hamilton, 
Wm.  P.  Bailey,    . 
Charles  P.  Kelley, 
Walter  B.  Randlett, 
Stephen  Watson, 
H.  J.  Montgomery, 
Wm.  L.  Smith,    . 
Harry  W.  Tufts, 
Oscar  C.  Hirbour, 
George  E.  Eaton, 
John  F.  Marlowe, 
Frank  Gates, 
W.  E.  Bumap,     . 
Fred  W.  Doane,  . 


Town  or  City. 


Local  Moth 
Superintendent. 


Methuen,     . 

Mlddleborottfh, 

Mlddlcftold, 

Mlddloton, 

Milford, 

MiUbury, 

milli,  . 

KillTlUe, 

MUton, 

Monroe, 

Monaon, 

MontaffiM, 

Monterey, 

MontgomMT, 

Mount  Washlnc- 

ton. 
Nahant, 

Nantucket, 

Natick, 

Needham,    . 

New  Aahford,     . 

New  Bedford,     . 

New  Braintree,  . 

New       Marlbor- 

oug'h. 
New  Salem, 

Newbury,    . 

Newburyport,     . 

Newton, 

Norfolk, 

North  Adams,    . 

North  AndoTer,  . 

North  Attlebor- 

ou|rh. 
North  Brookfleld, 

North   Keadlnff, 

Northampton,    . 

Northborouffh,  . 

Northbridce, 

Northfield,  . 


A.  H.  Wagland. 
John  J.  Fbwler,  Jr., 

B.  T.  McGIauflin, 
P.  F.  FiUgerald, 

E.  F.  Roach,      . 
Everett  L.  CoIdweU 
Andrew  J.  Gibbons, 
Ralph  E.  Forbes, 

Robert  S.  Fay,  . 

F.  B.  Gillette,    . 


Herbert  Coles,  . 
W.  M.  Voorneveld, 
Jesse  E.  Wight,  . 
George  Twigg,   . 

C.  F.  Lawton,    . 

E.  L.  Havens,    . 

Frank  Hamilton, 
Percy  Oliver,     . 
Chas.  P.  Kelley, 
Chas.  Benyon,  . 
J.  Albert  Buckley, 
Jackson  L.  Temple, 
Wm.  L.  Smith,  . 

F.  P.  Toner, 

S.  B.  Colbum,  . 
George  E.  Eaton, 
Chas!  A.  Maynard, 
T.  P.  HaskeU,  . 
A.  F.  Whitin,    . 
Fred  W.  Doane, 


Div. 
No. 


3 
5 

1 
6 
6 
4 
6 
4 

6 
6 
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Tblbphoio: 

NUMBBR. 

Eoreet  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

18-11,   . 

George  H.  Storer, 

Norton, 

Sokvmon  C.  Haskell,  . 

4 

43^.     . 

John  T.  Osbom, 

Norwell, 

Fred  M.  Curtis, 

5 

417-M, 

Frank  W.  Talbot, 

Norwood,    . 

Wm.  P.  Hammersley, 

4 

341-12, 

George  A.  Smith, 

Oak  Bluffi, 

D.  J.  MoBride,  . 

5 

17-^.     . 

C.  H.  Trowbridge. 

C.  H.  Trowbridge,     . 

6 

18-3.     . 

William  Walsh.    . 

Oranir«> 

Elbridge  S.  Bkidgett, 

6 

33-2,     . 

James  Boland,     . 

Orleans, 

A.  Smith,  .        .        . 

6 

- 

Albert  H.  Spencer. 

Otii,     .       .       . 

- 

- 

•^^t              •                •                • 

Arthur  A.  Allen. 

Oxford, 

Eugene  Wetherell,      . 

6 

53-W  and  58-R,  . 

James  Summers. 

Palmer, 

Arthur  F.  Bennett,    . 

6 

881-R,  Cedar,      . 

Henry  H.Pike.  . 

Pajcton, 

H.  S.  Robinson, 

>6 

-                  - 

John  J.  Callahan, 

Paabody,     . 

J.  J.  Callahan,   . 

1 

5-W, 

John  H.  Hubbard,      . 

Palham, 

Leigh  Weaver.    . 

6 

83-8,  BryantTille, 
8015-4,  Hanover. 
23-21,   . 

J.  J.  Shepherd,    . 
G.  M.  Pahner.     . 

Pambroka,  . 
PeppweU,    . 

Wm.  C.  Jones,   . 
John  Tune, 

5 

2 

- 

Walter  H.  Pike,  . 

Peru,     . 

- 

- 

61,         .        .        . 

George  Marsh,     . 

Daniel  Broderick,      . 

6 

176-6.   . 

W.  H.  Cowlbeck, 

Philllpaton, 

Wm.  H.  Cowlbeck,    . 

• 

6 

535-M, 

Chas.  L.  Klein,  . 

PiUaflald,    . 

- 

67-6,     . 

E.  H.  Nye,  . 

Plainflald,    . 

- 

- 

226^.   . 

Frank  V.  Herriok,       . 

PlainviUa.    . 

George  H.  Snell, 

4 

264.       •        •        . 

Ira  C.  Ward. 

Pljmontli,  . 

A.  A.  Raymond, 

5 

13-7.  KiniE^ton,    . 

David  L.  Bricknell,     . 

Pljmpton.   . 

David  L.  BrickneU.  . 

5 

19-4,  Cooleyville, 

Fred  W.  Doubleday,   . 

Prasoott, 

C.  M.  Pierce, 

6 

13-4,     . 

Fred  W.  Bryant, 

Prinoaton,  . 

F.  A.  Skinner,    . 

6 

12»-11. 

James  H.  Barnett, 

Proflnoatown,    . 

F.  G.  Hill. 

5 

6.           ... 

AUred  L.  Mead.  . 

Qulncy, 

A.  J.  Stewart,    . 

4 

- 

- 

Randolph,  . 

John  F.  Moore,  . 

4 

1263-M, 

J.  C.  Williams,     . 

G.  M.  Leach, 

4 

480.       ..        . 

Orville  O.  Ordway,      . 

Beading,     . 

H.  M.  Donegan, 

3 

11-12.    . 

B.  F.  Munroe, 

Rahoboth,  . 

Chas.  B.  Douglas,     . 

4 

- 

- 

Rerere, 

Herbert  T.  White,     . 

1 

3-2,       ..        . 

Timothy  B.  Salmon.  . 

Richmond,  . 

- 

- 

12-32.    . 

Daniel  £.  Hartley.      . 

Rocheater,  . 

Samuel  H.  Corse, 

5 

&S-X.   . 

John  H.  Burke,  . 

Rockland.   . 

F.  H.  Shaw, 

5 

14-4.     . 

■ 

John  C.  Martin,  . 

Rockport,    . 

F.  A.  Babcock,  . 

1 

21-0,      . 

MerrittA.Peck, 

Rowa,  . 

- 

- 
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Tklbphonb 

NUMBSB. 

Forest  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

3-18,     . 

Daniel  O'Brien.  . 

Rowley.       .       , 

Chas.  Curtis, 

177-6.  Athol. 

Myron  E.  Stookwell,  . 

Royalaton,  . 

E.  S.  Stewart,    . 

12-3,     ..        . 

Wm.  C.  Chadwick,      . 

BuBseU, 

- 

lu-4|       •           •           • 

H.  Edwaxd  Wheeler,   . 

Rutland,     . 

H.  E.  Wheeler,  . 

- 

-                        - 

Salam,  . 

Oliver  G.  Pratt, 

1046-M, 

Chas.  J.  Penniman,     . 

Salisbury,    . 

Chas.  J.  Penniman,   . 

202-3.   . 

CD.  Strickland, 

Sandlafleld, 

- 

76-2,     . 

Jerome  R.  Holway,     . 

Sandwich,  . 

Lincoln  Ciowell, 

- 

T.  E.  Berrett,      . 

Saugus, 

T.E.  Berrett,    . 

4-16,     . 

C.  E.  Tilton, 

SaToy,  . 

- 

14M.   . 

Chas.  M.  Litchfield,    . 

Scituato,      . 

Wm.  F.  PV>rd,             . 

462^-2,      Paw- 
tucket. 
226,      . 

Herbert  S.  Baker, 
W.  C.  Morse, 

SMkonk, 
Sharon, 

C.  A.  Smith,      . 
Fred  A.  White,  . 

34.        .        .        . 

R.  W.  Smith,       . 

ShAflMd,      . 

- 

130-2.   . 

Chaa.  S.  Dole,     . 

Shalburna,  . 

Chas.  S.  Dole,   . 

- 

John  C.  Jackson, 

Sharbom,    . 

Geo.  W.  Rock,  . 

- 

Asa  A.  Adams,    . 

Shirley. 

Asa  A.  Adams,  . 

• 

Edward  A.  Logan, 

Shrewibury. 

Robt.  C.  Clapp, 

- 

Clarence  N.  Mellen,    . 

ShutMbury, 

E.  C.  Johnson,  . 

- 

F.  B.  Butterworth,      . 

Somariflt,     . 

C.  Riley,    ... 

- 

- 

Somarrilla,  . 

A.  B.  Prichard, 

- 

Louis  H.  Lamb,  . 

South  Hadlay,   . 

Louis  H.  Lamb, 

161-14. 

W.  J.  Lyman, 

13-M,      Marlbor- 
ough. 
11.       .       .        . 

Harry  Burnett,   . 
Aimee  Langevin, 

Southborough,  . 
Southbridga, 

Harry  Burnett, 
Aimee  Langevin, 

- 

Benjamin  M.  Hastings, 

Southwick, 

- 

- 

134-4  and  63-2,    . 

Earl  J.  Potter,     . 

Sp«no«r, 

G.  Ramer, 

167-2.  Indian  Or- 
chard. 
6-12,     . 

Frank  C.  Smith, 
J.  T.  Wilder, 

Springflald, 
Sterling,      . 

L.  Fletcher  Prouty,  . 
J.  H.  Eilbttm,  . 

of— Alf    ■          .          . 

George  Schnejrer, 

Stockteidge, 

George  Schneyer, 

176-Wandl27,    . 

Albert  J.  Smith, 

Stoneham,  . 

G.  M.  Jefts.       . 

121-3  and  218-2,  . 

Frederick  H.  Pye, 

Stoughton, 

W.  P.  Kennedy, 

166-2,  Hudson,    . 

Harold  A.  Priest, 

Stow,    . 

H.  W.  Herrick.  . 

6-1,  Fiskdale.      . 

Charles  M.  Clarke,      . 

Sturbridge, 

C.  M.  Clarke,     . 

- 

Seneca  W.  Hall,  . 

Sudbury,     . 

Chas.  A.  Brackett,     . 

46,   South    Deer- 
field. 
58-4,  HiUbury.     . 

A.  C.  Warner, 

R.  H.  Richardson,      . 

Sunderland, 
Sutton, 

Richard  Graves.  . 
R.  H.  Richardson,     . 
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Telephone 

NUMBEB. 

Forest  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

• 

1911^,  Lynn.       . 

Everett  P.  Mudge, 

Swampacott, 

Everett  P.  Mudge.     . 

1 

«2-Y,  Warren,      . 

Amoe  F.  Maker,  . 

Swansea,     . 

A.  E.  Arnold,     . 

4 

land  320.    . 

Fred  A.  Leonard, 

Taunton,     . 

H.  M.  Briggs,     . 

4 

39  and  30,    . 

C.  A.  Fletcher,    . 

Templeton, 

J.  B.  Wheeler.    . 

6 

4219^, 

Harris  M.  Briggs, 

Tewkabury, 

H.  M.  Briggs.    . 

3 

102^  and  161-4,  . 

Elmer  C.  Chad  wick,  . 

Tilbury, 

H.  W.  McLellan, 

5 

289-16.     Winsted. 

Conn. 
36-6.     . 

Rupert  E.  Clark, 
W.  E.  Burnham, 

Tolland, 
Topalleld, 

■               ■ 

Wayland  E .  Burnham . 

1 

14-4,     . 

Mark  R.  Colby,  . 

Townaend, 

1                      a 

Wm.  W.  Copeland,    . 

2 

- 

Walter  F.  Rich,  . 

Truro,  . 

>                      ■ 

J.  H.  Atwood,    . 

5 

25-12.    . 

C.  J.  AUgrove,     . 

Tyngaboroufh,  . 

C.  J.  Allgrove,   . 

3 

27M,   . 

George  R.  Warren, 

Tyringham, 

- 

- 

9-3,       ..        . 

Henry  E.  Allard, 

Upton, 

Clarence  L.  Goodrich, 

6 

- 

Louie  F.  Maroney. 

Uzbridfe, 

Frank  J.  O'Brien,      . 

6 

56.        .        .        . 

W.  E.  Cade. 

Wakefield, 

W.  W.  Wittredge, 

3 

^11     and     9-23, 

Brimfield. 
149-2.   . 

Leon  H.  Thompeon,   . 
Adam  E.  Bock,   . 

Wales,  . 
Walpole, 

M.  C.  Royoe. 
Philip  R.  Allen, 

6 

2 

«,          .        .        . 

George  L.  Johnson,     . 

Waltham,     . 

W.  M.  Ryan,      . 

2 

379,      . 

A.  H.  Pigeon, 

Ware,    . 

F.  Zeissig,  . 

6 

187,      ..        . 

James  J.  Walah,  . 

Wareham, 

J.  J.  Walsh, 

5 

- 

T.  M.  Collins,      . 

Warren, 

Nathan  H.  Bowers,   . 

6 

73-12.   . 

C.A.Williams,    . 

Warwick,     , 

Chas.  Bass, 

6 

11,  Beeket,  . 

A.  L.  Hayes, 

Washington, 

-                      - 

- 

116,     Newton 

North. 
51-3.     , 

Van  D.  Horton,  . 
Howard  C.  Haynes,    . 

Watertown, 
Wayland,     . 

Van  D.  Horton. 
D.  J.  Graham,  . 

2 
2 

101-R, 

£.  L.  Wallis. 

Webster. 

C.  Klebart, 

6 

D  and  724.    . 

John  P.  Doyle,    . 

WeUesley, 

Thos.  T.  Watt,  . 

4 

_ 

John  Holbrook,  . 

Wellfleet. 

Wm.  H.  Gill,     . 

5 

- 

Henry  Champlin, 

WendeU,      . 

G.  E.  ICills. 

6 

74,        .        .        . 

Jacob  D.  Barnes, 

Wenham,     . 

Jacob  D.  Barnes, 

1 

36,        .        .        . 

H.  £.  Lowe, 

West  Boylston,   . 

H.  E.  Lowe, 

6 

- 

W.  P.  Laughton, 

West  Bridgewater, 

0.  Belmore, 

5 

114-3,    . 

John  H.  Webb,    . 

West  Brookfleld, 

John  H.  Webb.  . 

6 

33, 

Edward  Johnston, 

West  Newbury,  . 

Frank  D.  Bailey, 

3 

- 

- 

West  Springfield, 

George  W.  Hayden,  . 

6 

- 

B.  P.  Bissell,       . 

West  Stockbridge, 

- 

- 

57-15,    . 

John  Pease, 

West  Tisbury,     . 

Jerry  B.  Mayhew, 

5 

1 
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Tblbphonb 

NUMBBB. 

Forest  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

163-12, 

Thos.  W.  Humphrej', . 

Waatboroiiffh,     . 

* 

George  £.  Hayden.   . 

< 

- 

Thomas  H.  Mahoney, 

WaatlMd.     . 

- 

- 

44-11,   . 

Harry  L.  Neomith,     . 

Waatford.     . 

H.  L.  Nesinith, 

3 

148-22  and  148-23, 

Myron  M.  Clapp, 

Waathampton,    . 

- 

- 

1^.       .        .        . 

W.  F.  Neal. 

WastmiDit«r, 

G.A.Sargent.   . 

« 

87    and    1302-M, 

Waltham. 
12M-M, 

B.  R.  Pftrker, 
Christopher  Borden.  . 

Waaton. 
Waatport, 

£.  P.  Ripley,     . 
Christopher  Borden. . 

2 

4 

- 

Elmer  E.Smith, 

Waatwood,  . 

Martin  Sorenson, 

4 

185-M, 

Walter  W.  Pratt, 

W«ymouth. 

C.  L.  Merritt,     . 

4 

- 

- 

Wliataly.      . 

Rylan  C.  Howes. 

6 

84».W, 

C.  H.  Randall.    . 

C.  A.  Randall.  . 

5 

1-4.       ..        . 

Henry  I.  Edson, 

Henry  I.  Edaon. 

6 

- 

John  Blown, 

WUliMDibiirff,     . 

- 

- 

32»-W. 

Wm.  H.  Davies, . 

Wm.  H.  Daviea. 

« 

19-4,     . 

Edwin  L.  Day,    . 

Oliver  MoGrane. 

3 

102-4,   . 

T.  C.  Flint. 

Wlnchandon, 

WaUo  F.  Straetar.     . 

8 

-                   - 

David  DeCourcy, 

WinebasUr, 

S.  S.  Symmes,    . 

3 

201-12, 

Amos  S.  Ferris    . 

WIndaor. 

- 

- 

- 

- 

Wlnthrop.    . 

Harry  Hills. 

1 

- 

Frank  Tracy. 

Wobum, 

Wm.  Butler  Jonea.     . 

3 

3022-M,  Cedar.    . 

W.  N.  Avery, 

Worcaater,   . 

Thos.  E.  Holland,      . 

e 

10-22,   . 

Chas.  A.  Kilbourn.     . 

Worthinfton. 

- 

- 

60  and  21-3, 

Qeo.  H.  £.  Mayshaw,  . 

Ernest  B.  Mayahaw,  . 

4 

2-2,  Barnstable,  . 

Henry  R.  Usher, 

Yarmouth.  . 

Frank  B.  Hnmer, 

5 

'iblio  Doonment 
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OUTLINE   OF  REPORT, 


This  report  is  divided  for  convenience  and  economy  into 
four  parts:  — 

Part     I.    The  organization  and  general  work  of  the  Department  of 

Conservation. 
Part   II.    The  work  of  the  Division  of  Forestry. 
Part  III.    The  work  of  the  Division  of  Fisheries  and  Game. 
Part  IV.    The  work  of  the  Division  of  Animal  Industry. 

Parts  I  and  II  are  printed  in  one  volume,  as  Public  Docu- 
ment No.  73. 

Part  III  is  printed  in  a  separate  volume  as  Public  Document 
No.  25. 
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Part  I 


REPORT  OF  THE  COMMISSIONER  OF 

CONSERVATION 


Clie  Commontaiealtl)  of  Q^asnatbuntm 


ANNUAL    REPORT    OF   THE    COMMISSIONER 

OF  CONSERVATION. 


As  the  law  prescribes  the  form  of  our  annual  report  there 
can  be  but  little  variation  in  its  style  from  year  to  year.  The 
reports  of  accomplishment  in  each  branch  of  the  service  were 
prepared  by  direction  of  the  Commissioner  by  those  in  im- 
mediate charge  of  the  various  activities,  and,  while  not  treated 
with  exhaustive  detail,  cover  the  more  important  facts  and 
conclusions. 

The  proper  conservation  of  oiu:  natural  resoiurces  in  Massa- 
chusetts is  a  subject  for  deep  thought  and  the  exercise  of  our 
best  judgment.  Upon  the  success  of  such  a  policy  depends  the 
preservation  as  a  heritage  for  future  generations  of  the  forests, 
wild  life,  and  water  resources,  all  of  which,  if  judiciously  and 
sensibly  managed,  will  add  much  to  the  material  prosperity  of 
the  entire  State. 

The  work  of  the  three  divisions  of  this  Department  has  been 
vigorously  prosecuted  during  the  past  year,  yielding  results 
which  I  firmly  believe  to  be  of  immense  value  to  the  Common- 
wealth. I  realize  that  this  splendid  progress  could  not  have 
been  accomplished  without  aid,  and  I  desire  to  avail  myself  of 
this  opportunity  to  express  in  heartiest  fashion  my  acknowledg- 
ment of  the  generous  support  accorded  me  by  the  General 
Court,  as  well  as  the  public  in  general.  I  desire  especially  to 
express  my  grateful  appreciation  of  the  work  of  the  State 
House  news  service,  which  has  from  time  to  time  given  to  the 
people  of  the  Commonwealth,  through  the  medium  of  the  news- 
papers, information  concerning  important  subjects  with  which 
this  Department  is  dealing. 

Pursuant  to  the  requirements  of  the  act  creating  the  Depart- 
ment of  Conservation,  the  Commissioner,  with  the  directors  of 
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divisions  acting  as  advisers,  has  determined  all  policies  of  a  de- 
partmental nature.  This  has  required  the  holding  of  twenty- 
one  meetings  during  the  year. 

Conservation  of  Our  Forests. 

The  late  President  Roosevelt,  in  an  address  made  in  1903, 
said,  "The  forest  problem  is  in  many  ways  the  most  vital  in- 
ternal problem  before  the  American  people  to-day;"  and  again, 
"The  more  closely  this  statement  is  examined  the  more  evident 
its  truth  becomes."  Eighteen  years  have  elapsed  since  the  above 
utterance,  and  the  importance  of  the  problem  has  increased  with 
each  succeeding  year.  In  Massachusetts  forestry  is  a  matter 
of  immediate  interest  to  every  household,  and  I  am  happy  to 
express  the  conviction  that  the  splendid  progress  made  in  its 
promotion  in  our  State  is  significant  of  a  healthy  growth  of 
sentiment  which  has  been  created  in  large  measure  by  the  edu- 
cational work  of  this  Department.  While  we  have  been  engaged 
in  the  enterprise  of  reforestation  only  a  comparatively  brief 
time,  we  may  point  with  pride  and  satisfaction  to  the  gratifying 
dimensions  already  attained  by  the  plantations  which  have  been 
established  throughout  the  State,  and  it  requires  only  a  continu- 
ation of  the  general  interest  which  has  been  aroused  along  these 
lines  to  reclaim,  beautify,  and  bring  to  a  producing  stage  many 
thousands  of  acres  now  unsightly  and  unproductive. 

Conservation  of  Wild  Life. 

The  interdependence  of  forestry  and  fisheries  and  game  has 
been  forcibly  illustrated  during  the  past  year  by  the  successful 
operation  of  the  fishway  around  the  30-foot  dam  which  formed 
the  first  barrier  to  anadromous  fish  coming  up  the  Merrimack 
river.  This  fishwav  was  used  by  certain  salt  and  fresh  water 
species.  By  the  installation  of  a  fishway  around  the  only  re- 
maining structure,  the  Merrimack  was  opened  from  the  New 
Hampshire  line  to  the  sea.  History  has  repeated  itself,  and  the 
Merrimack  is  once  more  a  great  fisheries  highway  as  far  as  this 
State  is  concerned.  From  its  shores  have  long  since  disap- 
peared the  magnificent  forests,  but  the  hinterland  still  contains 
sufficient  growths  to  insure  a  steady  flow  of  water,  though  the 
spring  and  fall  freshets  are  at  times  of  terrific  proportions. 
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.The  increase  in  wild  life  must  go  hand  in  hand  with  the  in- 
crease of  the  forests.  The  rapidly  increasing  number  of  fisher- 
men and  sportsmen  demand  redoubled  efforts  to  increase  the 
stock  available  for  distribution.  The  fish  will  need  a  greater 
number  of  cold  water  brooks,  the  birds  and  game  larger  areas 
of  properly  forested  land. 

The  work  of  the  Division  of  Fisheries  and  Game  was  greatly 
restricted  owing  to  the  lack  of  appropriations,  especially  as  re- 
lates to  the  propagation  of  fish  and  game.  Some  of  the  usual 
activities  - —  as,  for  example,  the  collection  of  white  perch,  w^all- 
eyed  pike  eggs,  and  some  lobster  work —  had  to  be  discontinued. 
However,  the  total  volume  of  work  compared  very  favorably 
with  that  of  past  years. 

To  specify  the  work  more  in  detail:  — 

Revenue  turned  into  the  general  treasury  (mostly  fees  for 
hunting  and  fishing  licenses)  was  $113,263.11. 

Educational  work  was  carried  on  as  usual,  including  distribu- 
tion of  laws,  exhibitions  at  fairs,  and  upwards  of  seventy-five 
lectures  with  lantern  slides  and  moving  pictures. 

Three  fish  hatcheries,  two  rearing  stations,  three  bird  farms 
and  two  State-owned  reservations  were  operated,  with  a  pro- 
duction of  approximately  1,923,471  fish  and  6,144  birds. 

Work  was  continued  in  further  organizing  the  newly  created 
department  of  fish  inspection. 

The  law  enforcement  department  handled  more  particularly 
difficult  cases  than  usual,  and  disposed  of  523  cases,  being  a 
large   increase   over   previous   records. 

Conservation  of  Domestic  Animals. 

The  function  of  the  Division  of  Animal  Industry  is  the  con- 
servation of  animal  life  by  prevention,  control,  and  eradication 
of  contagious  diseases  to  which  domestic  animals  are  suscep- 
tible. 

It  is  estimated  that  considerably  more  than  one-third  of  the 
food  consumed  by  the  people  of  this  country  has  for  its  source 
the  domestic  animal.  In  order  that  this  source  shall  be  opera- 
tive in  the  highest  degree  possible,  it  is  necessary  that  the 
diifferent  species  propagate  in  large  numbers  and  rapidly  de- 
velop to  the  point  at  which  their  products  or  their  carcasses 
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become  available  as  human  food.  Such  propagation  and  de- 
velopment depend  very  largely  upon  the  prevention  of  con- 
tagious disease  among  them,  or  its  control  and  eradication  when 
it  has  appeared. 

Domestic  animals  if  maintained  free  from  disease  are  not 
only  valuable  as  producers  of  food  by  their  products  and  car- 
casses, but  are  also  recognized  as  vitally  necessary  to  success- 
ful agriculture.  Their  by-products  are  the  prime  factors  in 
many  kinds  of  commercial  trade.  Horses  are  not  only  a  means 
of  recreation  and  pleasure  to  the  people,  but  are  indispensable 
and  invaluable  in  the  manufacture  of  many  varieties  of  bio- 
logical products  used  in  the  preservation  of  human  life. 

We  refer  to  the  accompanying  report  of  the  Director  of  Ani- 
mal Industry  for  a  detailed  description  of  the  conservation 
activities  of  this  Division.* 

Forest  Fires. 

As  we  have  stated  in  previous  reports,  the  greatest  menace 
to  our  forests  to-day  is  from  fire.  The  waste  in  that  particular 
depends  entirely  upon  the  precautions  taken  to  avoid  fires,  and 
prompt  action  in  putting  them  out  when  once  started.  To 
guard  against  this  evil  we  are  maintaining  a  fire-prevention 
system  acknowledged  to  be  the  equal  of  any  in  the  countrj'. 
It  is  stated  by  those  in  a  position  to  know  that  a  very  large 
proportion  of  the  forest  fires  which  occur  in  this  Common- 
w^ealth  is  due  to  the  carelessness  of  those  who  frequent  the 
woods.  To  minimize  this  so  far  as  possible  we  are  constiantly 
giving  the  subject  wdespread  publicity  in  our  efforts  to  aftx)use 
the  public  to  a  full  realization  of  their  duty.  The  complete 
record  of  the  work  accomplished  along  the  line  of  fire  prevention 
will  be  found  in  the  report  of  the  State  Forester. 

State  Forests. 

Pursuant  to  and  in  accordance  with  the  provisions  of  the 
acts  of  the  Legislature  of  1920  and  1921,  passed  for  the  purpose 
of  establishing  and  enlarging  the  State  forests  of  the  Common- 
wealth, there  have  been  acquired  during  the  fiscal  year  just 
ended  a  total  area  of  14,188  acres  of  land.  The  acquisition  of 
this  land  in  various  sections  of  the  State  constitutes  in  part 
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the  creation  of  four  new  State  forests,  and  also  the  addition  of 
certain  areas  of  land  to  State  forests  abeady  established.  The 
distribution  of  the  land  purchased  during  the  year  is  as  fol* 
lows:  — 

Under  Chapter  132,  General  Laws. 

Additions  to  already  existing  forests:  Aeree. 

Savoy  Mountain  State  Forest 1,201 

Erving  State  Forest 651 

Conway  State  Forest 66 

Tolland  State  Forest  i 320 

Colrain  State  Forest 294.8 

New  State  forests: 

Wendell  State  Forest 2,124,2 

Sandwich  State  Forest 507.3 

Bear  Mountain  State  Forest 5,174.0 

Under  Chapter  344,  Acts  of  1921. 

New  State  forest:  Acres. 

Mohawk  Trsdl  State  Forest 3,256 

Under  Chapter  606,  Acts  op  1920. 

Additional  land:  Acres. 

Mount  Grace  State  Forest 595.2 

The  major  portion  of  the  above  land  acquired  under  Chapter 
132,  General  Laws,  has  been  secured  at  a  price  of  $4.50  per 
acre  or  under.  Of  the  new  State  forests  established  under  this 
act  during  the  past  year  the  one  in  Wendell  comprises  a  portion 
of  a  larger  tract  of  land  situated  in  the  townships  of  Wendell 
and  Montague  that  fs  suitable  in  the  main  for  no  other  purpose 
than  that  of  producing  forest  trees.  A  large  percentage  of  it  is 
at  present  covered  with  a  young  growth  of  mixed  hardwoods, 
and  the  remaining  portions  are  suflSciently  open  for  stocking 
with  young  trees  of  coniferous  species.  The  tract  is  readily 
accessible  at  present,  and  can  be  made  more  so  by  clearing  out 
certain  abandoned  roads  which  run  through  it. 

The  Sandwich  State  Forest,  situated  partly  in  Sandwich  and 
partly  in  Bourne,  comprises  a  portion  of  a  considerable  tract  of 
country  in  both  townships  which  a  long  period  of  years  has  in- 
dicated will  never  be  of  value  for  any  purpose  other  than  tree 
production.    It  is  situated  in  the  vicinity  of  the  Cape  Cod 
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Canal,  is  readily  accessible,  and  touches  at  one  point  on  the 
main  State  highway  leading  down  the  Cape.  The  soil  of  the 
major  portion  of  the  tract  is  of  a  light,  sandy  nature,  but  it  is 
of  sufficient  quality  for  the  production  of  certain  coniferous 
species.  Scotch  pines  planted  on  a  portion  of  the  area  a  few 
years  ago  have  made  an  excellent  growth,  and  it  is  certain  that, 
given  the  necessary  protection  from  fire,  this  block  of  country 
can  be  made  to  produce  in  the  necessary  length  of  time  a  stand 
of  forest  trees  that  will  be  a  real  asset  to  the  Commonwealth. 
The  land  thus  far  secured  has  cost  $2  per 'Sere,  and  additional 
land  to  the  extent  of  1,500  acres  is  contemplated  for  purchase. 

The  Bear  Mountain  State  Forest,  situated  in  Great  Barring- 
ton  and  Monterey,  in  southern  Berkshire  County,  constitutes  a 
rather  rugged  tract  of  land  which,  like  much  of  the  southern 
Berkshire  region,  is  and  always  has  been  given  over  to  the  pro- 
duction of  tree  growth  for  wood-using  purposes.  It  adjoins  the 
Arthur  Warton  Swann  State  Forest,  and  comprises  a  portion  of 
the  former  Pearson  estate. 

Under  the  provisions  of  chapter  344,  Acts  of  1921,  the  pur- 
chase of  land  constituting  the  new  Mohawk  Trail  State  Forest 
was  begun  during  August  last,  and  up  to  the  end  of  the  fiscal 
year  just  ended  land  to  the  extent  of  3,256  acres  has  been  pur- 
chased, situated  in  the  towns  of  Charlemont,  Hawley,  Florida, 
and  Savoy.  The  land  acquired  lies  on  both  sides  of  the  trail, 
and  extends  for  a  distance  of  about  five  miles  on  either  side  of 
it  between  the  junction  of  the  Cold  and  Deerfield  rivers  and 
the  village  of  Drury.  It  is  a  pleasure  to  report  the  acquisition 
of  this  new  Mohawk  Trail  State  Forest,  for  it  means  the  assured 
preservation  for  all  time  of  one  of  the  most  beautiful  scenic 
sections  of  the  now  famous  highway.  A  few  small  additional 
parcels  of  land  will  be  added  to  that  already  acquired  during 
1921,  in  order  to  properly  complete  the  exterior  boundaries  of 
the  Mohawk  Trail  State  Forest. 

Under  chapter  606,  Acts  of  1920,  additional  land  has  been 
acquired  for  the  Mount  Grace  State  Forest,  bringing  the  present 
total  area  up  to  about  1,000  acres,  which  takes  in  the  whole 
southern  portion  of  the  mountain,  and  extends  for  a  short  dis- 
tance across  the  roads  around  it  both  on  the  east  and  west 
sides. 
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The  work  of  surveying  acquired  lands  during  the  past  year 
has  progressed  favorably,  and  at  the  present  time  about  95 
per  cent  of  the  boundary  surveys  have  been  completed.  In 
addition,  type  data  have  been  secured  on  portions  of  the  lands 
acquired.  Plans  of  the  new  forests  are  now  being  assembled, 
and  should  be  ready  by  spring. 

Standish  Monument  Reservation. 

The  renovations  on  the  monument  and  reservation  which 
were  started  during  the  fall  of  1920  were  continued  this  spring. 
The  inside  iron  stairway  was  thoroughly  overhauled  and  painted, 
new  parts  being  substituted  where  necessary.  A  new  cement 
walk  was  made  around  the  monument  and  a  cinder  walk  was 
made  at  the  approach  leading  up  to  the  monument.  There 
were  1,700  common  barberry  {Berberis  vulgaris)  bushes  planted 
on  both  sides  of  the  approach.  The  road  leading  from  the 
main  highway  through  the  reservation  and  to  the  monument 
was  put  in  good  condition,  and  the  woodland  on  the  hill  was 
thinned  over  about  5  acres.  A  survey  of  the  outside  boundary 
lines  "was  made  and  cement  corner  posts  installed. 

An  attendant  in  the  employ  of  the  State  was  stationed  at 
the  tower  from  May  26  to  October  15,  and  during  that  period 
a  record  w^as  kept  of  the  visitors  to  the  monument.  The  total 
number  of  visitors  to  the  monument  by  automobile  during  this 
period  was  34,370,  the  number  of  cars  being  6,773.  It  was 
estimated  that  between  5,000  and  6,000  others  visited  the 
momument,  making  a  total  of  approximately  40,000  visitors 
during  the  year.  It  is  possible  that  this  number  is  somewhat 
larger  than  the  usual  number  each  season,  as  the  Plymouth 
Tercentenary  celebration  doubtless  drew  many  visitors  to  Dux- 
bury. 

Conventions. 

The  Commissioner  has  attended  several  meetings  outside  the 
State  where  questions  of  importance  relating  to  forestry  and 
fish   and  game  protection  were  discussed. 

Association  of  State  Foresters,  Harrisburg,  Pa.,  December  7  to  10. 
Society  of  American  Foresters,  New  York  City,  N.  Y.,  December  20. 
American  Fish  and  Game  Protective  Association,  New  York  City,  N.  Y., 
January  16. 
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Association  of  State  Foresters,  Chestertown,  N.  Y.,  September  21. 
Society  for  Protection  of  New  Hampshire  Forests,  North  Woodstock, 

N.  H.,  August  31. 
American  Plant  Pest  Committee,  Albany,  N.  Y.,  November  8. 


In  addition  there  were  several  meetings  in  or  near  Boston, 
I  the  most  important  of  which  was  the  meeting  of  the  New  Eng- 

I  land  Section,  Society  of  American  Foresters,  held  at  Myles 

Standish  State  Forest,  July  28  to  30.    This  meeting  is  described 
I  in  detail  elsewhere  in  the  report. 

Lectures. 

The  Department  has  had  an  unusual  number  of  applications 
for  lectures.  We  have  assembled  a  fair  collection  of  colored 
slides  with  which  to  illustrate  the  talks,  and  have  also  a  small 
portable  lantern  screen,  so  that  we  are  equipped  with  a  com- 
plete outfit  for  displaying  them.  Our  lectures,  which  during 
the  past  year  numbered  nearly  fifty,  reach  a  large  variety  of 
people,  including  Boy.  Scouts,  women's  clubs,  fish  and  game 
associations,  schools,  boards  of  trade,  etc.  So  numerous  have 
the  calls  for  lectures  become  that  they  take  much  of  the  spare 
time  of  three  of  the  forestry  officials,  the  Commissioner,  the 
secretary  and  the  chief  forester. 

It  is  also  fitting  to  state  here  that  a  great  deal  of  this  work 
of  lecturing  is  entirely  voluntary  on  the  part  of  our  employees, 
as  the  talks  are  often  given  in  the  evening  or  at  times  outside 
the  regular  hours  of  work,  and  no  extra  pay  is  received  for 
them.  It  is  possible  that  if  the  demand  continues  a  suitable 
fee  will  have  to  be  charged  or  suflScient  funds  provided  for  an 
extra  employee  to  take  care  of  the  work. 

Foresters'  Meeting. 

At  the  invitation  of  the  Commissioner  the  members  of  the 
New  England  Section,  Society  of  American  Foresters,  met  at 
the  Myles  Standish  State  Forest  in  Plymouth,  July  28  to  30. 
Camping  equipment  and  meals  were  supplied  by  the  Common- 
wealth. The  meeting  was  well  attended,  almost  the  entire 
membership  of  sixty  being  present.  The  foresters  were  shown 
not  only  the  details  of  management  on  one  of  our  largest  forests 
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but  also  inspected  our  forest  fire  observation  towers  and  fire 
apparatus  in  adjoining  towns.  The  visitors  seemed  to  go  away 
with  a  high  opinion  of  the  work  being  done  for  forestry  in 
Massachusetts. 

Financial  Statement. 
Purchase  and  Development  of  State  Forests. 

Receipts, 

Balance  brought  from  1920 $22,475  67 

Appropriation  for  1921 175,000  00 


$197,475  67 


Expenditures. 

Services 

Travel 

Maps,  photographs,  etc 

Land 

Equipment 

Supplies 

Contract  planting  and  brushing 

Express  and  teaming 

Sundries 


$20,258  37 

5,929  96 

585  63 

96,347  74 

1,563  53 

2,332  57 

3,792  63 

601  40 

343  56 


Balance  on  hand  Nov.  30,  1921 


131,755  39 
$65,720  28 


Maintenance  of  Nurseries. 

Receipts, 
Appropriation  for  1921 


$25,000  00 


Expenditures. 


Services  . 
Travel 
Equipment 
Supplies  . 

Express  and  teaming 
Seeds  and  seedlings 
Rent  of  land  . 
Sundries 


Balance  on  hand  Nov.  30,  1921 


$15,627  28 
194  81 
506  40 
1,030  47 
558  08 
750  69 
144  70 
28  95 


18,841  38 
$6,158  62 
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Purchase  of  Mount  Grace. 

Receipts, 

Balance  brought  from  1920 

Appropriation  for  maintenance 


Expenditures, 


Services  . 
Travel  . 
Land 

Ekiuipment 
Supplies  . 
Teaming,  etc. 
Sundries 


$2,373  88 

710  73 

22,400  00 

14  56 

402  38 

123  60 

5  65 


S29,750  00 
1,000  00 

$30,750  00 


Balance  on  hand  Nov.  30, 1921 


26,030  SO 
$4,719  20 


Maintenance  of  Standish  Monument  Reservation. 

Receipts. 

$3,000  00 


Expenditures. 

Services  .... 

$1,652  39 

Travel     .... 

103  85 

Equipment 

54  28 

Supplies  .... 

1,043  82 

Express,  teaming,  etc.  . 

58  06 

Sundries 

81  02 

Balance  returned  to  treasury  Nov.  30,  1921    . 


2,993  42 


$6  58 


Recommendations  for  Legislation. 

The  following  recommendations  of  the  Commissioner  for 
legislative  action  have  been  forwarded  to  the  Secretary  of  the 
Commonwealth,  together  with  the  drafts  of  the  bills  to  cover 
the  action,  in  accordance  with  the  provisions  of  chapter  30, 
section  33,  General  Laws :  — 


1922.]  PUBLIC  DOCUMENT  —  No.  73.  21 


Division  of  Fo,  esiry. 

Relative  to  Portable  Sawmills.  —  We  believe  that  the  forest 
fire  prevention  system  may  be  further  strengthened  by  giving 
more  attention  to  the  portable  sawmill. 

Statistics  show  that  nearly  300  of  these  mills  are  in  operation 
in  Massachusetts  each  year,  and  that  they  are  moved  fre- 
quently from  one  location  to  another.  For  this  reason  we 
have  not  been  able  to  get  accurate  knowledge  of  their  location 
without  involving  considerable  expense.  We  therefore  recom- 
mend that  all  persons  intending  to  operate  portable  sawmills 
shall  first  file  their  intention  so  to  do  with  the  Department  of 
Conservation,  stating  the  proposed  location  and  the  probable 
duration  of  the  operation.  We  also  urge  the  importance  of 
having  all  slash  and  brush  destroyed  for  a  distance  of  at  least 
150  feet  from  the  mill.  The  Commissioner  therefore  recom- 
mends the  passage  of  an  act  to  accomplish  this  purpose. 

Division  of  Fisheries  and  Game. 

1.  To  allow  the  Governor  to  proclaim  Temporary  Close  Seasons 
on  Fish  and  Game.  —  Occasionally  it  happens  that  because  of 
climatic  conditions,  or  because  of  a  disease  which  may  suddenly 
attack  various  species  of  fish  and  game,  the  continuance  of  an 
open  season  as  prescribed  by  law  might  seriously  deplete,  if  not 
exterminate,  the  species  affected,  and  as  this  might  occur  at  a 
time  when  the  Legislature  is  not  in  session,  it  is  expedient  that 
the  Governor  be  clothed  with  authority  to  set  aside  the  open 
season. 

2.  To  allow  Wardens  and  Deputy  Wardens  of  this  Division  to 
enter  upon  and  cross  Private  Property.  —  Under  the  new  Revised 
Laws  only  the  Director  has  the  right  to  cross  private  property 
in  the  performance  of  his  duties.  If  the  wardens  and  deputies 
do  not  have  this  authority  their  effectiveness  is  very  much  re- 
duced. When  this  Department  was  under  the  control  of  "com- 
missioners,'* and  the  men  were  "deputy  commissioners,"  the 
law  could  be  interpreted  to  give  them  this  right. 

3.  To  have  the  Fish  and  Game  Law  Amendments  take  Effect 
on  January  First  of  the  Year  following  the  Date  of  their  Enact- 
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ment  —  It  is  desirable  to  get  information  of  changes  in  the  laws 
broadcast  before  attempting  to  enforce  new  laws,  and  as  the 
news  seems  to  travel  slowly  it  would  seem  expedient  to  have 
the  new  laws  go  into  effect  on  a  certain  date  and  thus  give  the 
public  ample  time  to  acquaint  themselves  with  them. 

4.  To  have  the  Fishing  License  Law  apply  to  All  Inland  Waters 
and  to  amend  the  Laws  relative  to  the  Issuance  of  Duplicate  Cer^ 
tificates  and  the  Exportation  of  Game.  —  The  present  law  requires 
a  license  for  fishing  only  in  those  inland  waters  which  have  been 
stocked  by  this  Department  since  Jan.  1,  1910.  The  publica- 
tion yearly  of  lists  of  waters  stocked  during  the  year  involves 
considerable  expense.  Further,  by  reason  of  the  fact  that  many 
streams  are  known  by  various  names,  much  confusion  is  created 
in  the  minds  of  persons  who  wish  to  determine  whether  a 
stream  has  or  has  not  been  stocked.  Many  of  the  unstocked 
waters  are  being  depleted,  and  we  believe  they  should  be  pro- 
tected by  requiring  licenses  for  fishing  therein. 

A  person  wishing  to  secure  a  duplicate  of  a  lost  or  destroyed 
license  is  required  by  the  present  law  to  apply,  either  in  person 
or  by  letter,  at  the  ofiice  of  the  Division  of  Fisheries  and  Game. 
This  is  an  inconvenience  to  the  public  and  creates  a  volume  of 
work  in  the  ofiice  of  the  Division  at  the  busiest  season  of  the 
year.  *An  amendment  permitting  the  issuance  of  duplicates  by 
city  and  town  clerks  will  remedy  this,  and  the  25-cent  fee  will 
have  the  effect  of  reducing  the  number  of  licenses  lost. 

Under  the  existing  law  there  is  no  limit  to  the  amount  of  fish 
or  game  which  a  non-resident  may  take  out  of  the  State  under 
his  license,  except  in  the  case  of  birds  and  brook  trout.  Inas- 
much as  the  Department  is  bending  every  effort  to  conserve 
the  supply  of  wild  life  within  the  Commonwealth,  it  seems  only 
just  and  fair  that  a  limit  be  set. 

5.  To  permit  the  Issuance  of  Licenses  to  Certain  Minors  under 
Restrictions.  —  There  are  many  minors  under  fifteen,  the  age 
now  established  by  law,  who  could  be  allowed  to  have  permis- 
sion to  hunt  with  firearms  if  accompanied  by  some  one  who 
could  coach  them  along  and  prevent  them  from  trying  reckless 
stunts.  The  license  would  not  be  operative  if  they  went  out 
alone. 
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6.  To  allow  Non-Resident  Hunters  the  Right  to  attend  Field 
Trials  the  Same  as  the  Right  now  possessed  for  Fox-hurUing 
Activities.  —  This  is  to  take  care  of  an  oversight  in  the  hunting 
license  law  and  allow  field  trials  which  will  not  injure  our  game 
and  thus  not  put  a  heavy  burden  on  non-residents  who  are  here 
for  a  few  days  only. 

7.  To  permit  the  Importation  into  Massachusetts  of  Fish  and 
Game  taken  legally  outside  the  Commonwealth  and  to  permit  Pos- 
session  of  Such  Fish  and  Game  after  the  Close  of  the  Season,  — 
The  present  laws  permit  the  taking  of  a  bag  limit  of  fish  and 
game  on  the  last  day  of  the  open  seasons,  but  the  person  taking 
it  cannot  reasonably  be  expected  to  dispose  of  the  same  im- 
mediately. The  accompanying  act  will  give  a  reasonable  length 
of  time  for  the  disposal  of  game  and  fish  legally  taken  during 
the  open  season.  It  will  also  permit  the  importation  and  pos- 
session, after  the  close  seasons  in  Massachusetts,  of  fish  and 
game  taken  legally  outside  of  the  Commonwealth. 

8.  To  make  the  Laws  of  Massachusetts  relative  to  Migratory 
Birds  conform  with  the  Laws  of  the  United  States,  —  The  Federal 
government  has  entered  into  a  treaty  with  Great  Britain  for 
the  uniform  protection  of  migratory  birds  on  the  American  con- 
tinent. The  Federal  laws  in  this  connection  render  conflicting 
State  laws  void.  For  the  convenience  of  the  public,  and  for 
the  proper  enforcement  of  the  law  it  is  desirable  to  have  the 
laws  of  this  Commonwealth  conform  with  the  Federal  rules 
and  regulations. 

9.  To  provide  for  Reports  from  Trappers  to  show  to  what  Ex- 
tent they  are  commercializing  the  Fur-bearing  Animals.  —  At  the 
present  time  we  have  no  way  of  estimating  the  number  of  fur- 
bearing  animals  in  this  Commonwealth.  They  are  a  valuable 
natural  resource,  and  we  should  have  information  as  to  their 
abundance  and  value. 

10.  To  permit  the  Importation  of  Live  Hares  and  Rabbits.  — 
Our  season  is  shorter  than  in  other  States,  and  many  interested 
parties  desire  to  purchase  live  hares  and  rabbits  to  stock  our 
woods.  Under  the  present  law  they  must  be  imported  and 
liberated  during  the  open  season,  and  they  may  be  killed  off 
immediately  with  no  chance  to  propagate.     It  is  surely  no 
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harm  to  bring  them  in  during  the  close  season  to  stock  our 
covers  if  they  have  been  legally  taken  in  some  other  State. 

11.  To  prohibit  the  Use  of  Dogs  durivg  the  Open  Week  on 
Deer,  —  Many  dogs  are  taken  into  the  woods  during  the  deer 
week  under  the  guise  of  hunting  fox,  raccoons,  rabbits,  etc. 
They  are  really  used  to  help  take  the  deer,  but  it  is  impossible 
to  meet  the  situation  under  the  present  law.  If  all  dogs  are 
ruled  out  of  the  woods  during  tl\e  open  week,  the  same  as  rifles 
are,  the  matter  can  be  handled  more  fairly. 

12.  To  prohibit  the  Use  of  Snares.  —  The  present  law  forbids 
the  use  of  wire  snares,  but  cord  snares  are  just  as  deadly  to 
dogs  and  game  and  also  human  beings.  No  snares  of  any  sort 
should  be  allowed  in  the  woods. 

13.  To  extend  the  Close  Season  on  Quail  in  Certain  Counties.  — 
There  are  few  quail  left  in  these  counties.  While  they  have 
been  protected  during  the  past  few  years,  and  have  shown  an 
increase,  it  has  not  been  sufficient  to  warrant  an  open  season. 

14.  To  repeal  the  Salmon  Law  ov  Lake  Quinsigamond.  — 
Under  present  laws  the  Commissioner  of  Conservation  has  the 
right  to  make  rules  and  regulations  for  the  taking  of  salmon, 
and  there  is  no  reason  why  they  should  not  apply  to  this  lake 
as  well  as  all  others.  The  situation  which  required  a  special 
law  for  that  lake  no  longer  exists. 

15.  To  regulate  the  Catching  and  Sale  of  Fresh-Water  Fish.  — 
Winter  fishing  and  the  absence  of  restriction  on  the  sale  of 
pond  fish  have  been  two  of  the  principal  causes  of  the  depletion 
of  inland  fisheries  during  the  past  few  years.  Progressive  con- 
servation demands  that  catch  and  sale  Umits  be  established. 

16.  To  extend  the  Close  Season  on  Black  Bass.  —  Bass  are  late 
spawners  and  need  more  time  to  carry  eggs  than  other  fish. 
They  are  easily  caught  in  the  late  spring  after  hibernating  and 
not  eating  during  the  winter. 

17.  To  establish  the  Authority  of  the  State  Inspector  of  Fish.  — 
The  original  act  imposed  certain  restrictive  measures  on  the 
sale  of  fish,  but  it  contains  no  definite  statement  as  to  the  au- 
thority of  the  inspector  or  his  deputies  to  enforce  the  provisions 
of  these  sections. 

18.  To  amend  Certain  Sections  of  Chapter  Ninety-four  of  the 
General  Laws.  —  It  is  advisable  to  change  the  wording  in  a  few 
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places  so  that  the  provisions  will  be  clearly  understood  and  no 
inconsistent  statements  be  contained  therein. 

19.  To  allow  the  Commissioner  of  Conservation  to  sell  Certain 
Lands  and  Bvildings  in  the  Tovms  of  Palmer  and  Wilbraham.  — 
It  seems  advisable  to  either  turn  over  to  some  other  State  de- 
partment or  to  restore  as  taxable  property  certain  parts  of  the 
Palmer  fish  hatchery  and  the  Wilbraham  game  farm  as  appear 
to  be  no  longer  needed  for  maintaining  operations  at  these  two 
stations. 
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REPORT  OF  THE  DIVISION  OF  FORESTRY. 


The  Division  of  Forestry  continued  throughout  the  year  to 
give  earnest  attention  to  the  important  matters  with  the  ad- 
ministration of  which  it  is  charged  by  the  General  Laws.  The 
more  important  of  these  activities  include  giving  aid  and  advice 
to  landowners  of  the  Commonwealth  with  respect  to  the  proper 
management  of  their  forest  lands,  for  which  service  they  are 
required  to  pay  only  the  traveling  expenses  of  the  expert  mak- 
ing the  examination;  the  development  and  care  of  demonstra- 
tion forest  plantations  under  the  so-called  reforestation  act; 
the  production  and  distribution  of  young  forest  trees  from  the 
nurseries  established  and  maintained  by  this  Division;  the  sup- 
pression of  the  gypsy  and  brown-tail  moths;  •  the  operation  of  a 
forest  fire  prevention  system;  and  the  planting  and  manage- 
ment of  the  lands  acquired  for  State  forests. 

All  of  the  above  activities  are  described  in  detail  on  other 
pages  of  this  report. 

New  Legislation. 

In  pursuance  of  the  recommendations  of  last  year's  report 
the  following  new  legislation  was  enacted  by  the  General  Court 
of  1921. 

The  forest  warden  appointment  law  was  amended  so  that  the 
State  Forester  may  appoint  the  forest  warden  upon  the  failure 
of  the  mayor  or  selectmen  so  to  do  after  proper  notice. 

The  law  allowing  the  State  to  reimburse  towns  for  purchase  of 
fire  fighting  equipment  was  also  amended  so  that  the  towns 
which  may  be  reimbursed  for  this  purchase  may  also  be  reim- 
bursed for  expense  of  replacing  this  equipment. 

The  so-called  reforestation  act  (section  10,  chapter  132,  Gen- 
eral Laws)  was  also  amended,  giving  the  owner  when  land  is 
reconveyed  the  privilege  of  cutting  trees  less  than  eight  inches 
in  diameter  if  the  State  Forester  so  determines. 

The  act  relative  to  reimbursement  of  towns  for  loss  of  taxes 
on  land  used  for  State  forests  was  also  amended. 
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An  act  authorizing  the  Governor  to  prodaim  a  close  season 
for  game  in  time  of  drought  was  also  passed. 

Legislation  exempting  foresters,  assistant  foresters,  engineers, 
surveyors,  forest  fire  observers  and  foremen  employed  tempo- 
rarily in  the  purchase  and  development  of  the  State  forests 
was  enacted  in  the  form  of  an  amendment  to  section  33  of 
chapter  132  of  the  General  Laws. 

Organization. 

During  the  year  1921  the  personnel  of  the  Division  has  re- 
mained practically  unchanged.  Several  temporary  surveyors 
and  draftsmen  have  been  employed  on  the  State  forests;  as  far 
as  possible  local  surveyors  have  been  employed^  as  these  men 
are  more  familiar  with  the  ground  and  can  therefore  do  more 
economical  work. 

The  present  organization,  Nov.  30,  1921,  is  as  follows:  — 


William  A.  L.  Bazelbt 


Commiflsioner  and  State  Forester. 


Chablbs  O.  Bailbt 
Elizabeth  Hubbard     . 
Elizabeth  T.  Harraght 
Jennie  D.  Kenton 
Mabel  R.  Hamnbtt 
Dobotht  J.  Sanford    . 


Forestry  Division. 

General  Staff. 

.     Secretary. 
.    Senior  clerk. 

Stenographer. 
.    Stenographer. 
.    Clerk. 
.    Assiatant  clerk. 


Harold  O.  Cook 
Frank  L.  Hatnes 
Jambs  Morris 
Robert  B.  Parmbnter 
John  A.  Palmer  . 
Fred  W.  Parker 
Eben  Smith 


General  Forestry. 

.     Chief  forester. 

Assistant  forester. 
.    Assistant  forester. 

Assistant  forester. 
.    Superintendent,  Amherst  Nursery. 
.    Superintendent,  Bridgewater  Nursery. 
.    Superintendent,  Barnstable  Nursery- 


Gborob  a.  Smith 
Francis  V.  Learoyd 


Moth  Work. 

.    Superintendent. 
.     Business  agent. 

District  Moth  Men. 


1.  Michael  H.  Donovan,  Beverly. 

2.  William  A.  Hatch,  Marlborough. 

3.  John  J.  Fitzgerald,  Haverhill. 


4.  Clarence    W.    Parkhubbt,    Fox- 

borough. 

5.  Wai^tbr  F.  Holmes,  Buiiard's  Bsy- 

6.  Harry  B.  Ramsby,  Worcester. 
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Maxwell  C.  Hutchinb 
JosEPHA  L.  Gallagher 


FOBBST  FiBB  PbEVENTION. 

.    State  Fire  Warden. 
.    Clerk. 


DUtrict  Fire  WaTdens. 


1.  James  £.  Molot,  Wobum. 

2.  John  H.  Montle,  Fall  River. 

3.  Joseph  J.  Shepherd,  Pembroke. 


4.  John  P.  Cbowb,  Westborough. 

5.  Albert  R.  Ordwat,  Westfield. 

6.  Joseph  L.  Pbabodt,  Wlnchendon. 


Observers  and  LocaHon  of  Fire  Towers* 


Mrs.  John  Condon,  Harwich. 
Joseph  W.  Jenkins,  Barnstable. 
Mrs.  W.  I.  MooDT,  Falmouth. 
W.  F.  Raymond,  Bourne. 
F.  L.  Buckingham,  Kingston. 
Mrs.  Allen  Keniston,  Martha's  Vine- 
yard. 
S.  Edward  Matthews,  Middleborough. 
George  F.  Moffett,  Fall  River. 
Everett  Short,  Rehoboth. 
Charles  F.  Kimball,  Hanson. 
Edward  D.  Spraoue,  Hingham. 

F.  J.  Kustenmacher,  Sharon. 
Fred  R.  Stone,  Sudbury. 
William  H.  Tyzzer,  Jr.,  Wakefield. 

G.  E.  Blood,  Chelmsford. 
Leon  S.  Gifford,  Georgetown. 
Caplis  McCormack,  Manchester. 
John  F.  Mitlgahy,  Mendon. 


William  E.  Howarth,  Westborough. 
Jambs  W.  Malet,  Wachusett  Mountain. 
Mark  W.  Shattuck,  Watatic  Mountain. 
Fred  A.  Lincoln,  Warwick. 
Harland  Burrows,  Pelham. 
Mart  E.  Halbt,  Brimfield. 
Thomas  Maoovbbn,  Charlton. 
N.  C.  WooDWABD,  Shelbume  Falls. 
H.  H.  Fitzboy,  Savoy. 
David  M.  Smith,  Waltham. 
Fbank  Wilson,  Chester. 
John  E.  Cubtin,  Tolland. 
Fbedebick  K.  Sheabs,  Mount  Everett. 
Robebt  Milleb,  Lenox. 
Habby  Geobge,  Williamstown. 
Alton  B.  Ellis,  Acushnet. 
Alva  Sikes,  West  Brookfield. 
Eugene  Sullivan,  Agawam. 
William  H.  St.  John,  Harvard. 


State  Plantations. 

Reforestation. 

About  two-thirds  of  the  plantations  under  our  management 
were  examined  during  the  year,  and  the  majority  show  satis- 
factory results.  Our  method  of  cutting  around  the  individual 
tree  to  free  it  from  brush  is  a  decided  improvement  over  former 
clean  brushing  methods,  and  more  work  has  been  done  at  a 
decidedly  lower  cost  per  acre,  while  the  results  are  more  satis- 
factory. Twenty-eight  lots  containing  a  total  of  732  acres 
were  brushed  at  an  average  cost  of  about  $2.50  per  acre. 
Seven  new  lots  were  planted  and  two  other  lots  which  had 
been  partly  burned  over  were  restocked. 
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Planting. 

[W.  p.*"white  pine;  r.  p. -"red  pine;  S.  p.-'Sootch  pine;   J.  p.-'Jaok  pine;   Bp-i-spruoe;  hem. 

hemlock.] 


Lot. 


Town. 


Area 
(Acres). 


Trees. 


Greenwood 
Perry   . 
Robertson  (2) 


Baieley 


flake 


Spencer 
Taft     . 


Gardner 
Medfield 
Barre  . 


Uxbridse 


Weston 


Oakham 
Uxbridge 


80 

15 

100 

75 


40 


70 
4 


2,000  w.  p. 

10.000  w.  p. 

50.000  w.  p. 
lO.OOOr.p. 

20,000  w.  p. 
15.000  r.  p. 
10.000  S.  p. 

5.000  J.  p. 

1,000  ip. 
500  hem. 

12.700  w.  p. 
2.500  S.  p. 
2,225  J.  p. 
4,500  Ip. 
200  r.  p. 

50.000  w.  p. 

5,000  w.  p. 


Brushing. 


Lot. 


Area 
(Aeres). 


Brushed 

(Acres). 


Lawrence 
Rockwood  (2) 
Smith  (2)       . 
Brochu  . 
Robertson  (2) 
Stone     . 
Dewar   . 
Greenwood    . 
French  (2)     . 
Civic  League 
Spencer  (2)    . 
Hastings 
Dean 
French  . 
Bakei-Hurd  (2) 
Schoonmaker 
Putnam 
Rice  (3) 
Lynde    . 
Total 


Ashbumham 
Ashbumham 
Ashburnham 
Attleboro    . 


Barre 


Brookfield  . 
Carlisle 
Gardner     . 
Lancaster  . 
Nantucket 
Oakham     . 
Orange 
Rutland     . 
Rutland     .        .        . 
Rutland-Barre  . 
South  Ashburnham    • 
Spencer      .       .       . 
Spencer 
Westminster 


«3 
30 
48 
25 
55 
30 
40 
40 
83 
86 
30 

a 

35 
28 
30 
38 
8 
25 
39 
732 
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Examinations. 

The  examinations  of  private  woodlands  total  60,  which  is  a 
few  less  than  last  year. 

It  is  interesting  to  note  how  business  conditions  afiPect  the 
kind  of  examinations  made.  The  year  1920  was  a  prosperous 
one  in  the  lumbering  business,  so  that  a  majority  of  our  clients 
wished  for  an  estimate  of  the  value  of  their  woodlands  and  ad- 
vice on  their  sale  and  operation.  The  year  1921  was  a  poor 
one  in  the  lumbering  industry,  and  requests  for  advice  along 
these  lines  were  few. 


Subject. 


Number  of 
Examinatioiu. 


Area  (Aores). 


Fire  damage 

lee  etorm 

Inaeets  and  diseases    . 

Marketing    . 

PlanUng 

Taxation 

Thinning 

Thinning  and  planting 

Totals  . 
t 


60 

205 
901 
806 
138 
347 
654 


3.471 


Nurseries. 

During  the  spring  of  1920  there  were  shipped  from  our  nurs- 
eries approximately  2,290,000  trees.  This  total  is  a  little  lower 
than  was  expected,  due  in  part  to  the  severe  weather  conditions 
of  the  previous  winter.  However,  more  than  90  per  cent  of  the 
inventoried  number  came  through  in  good  condition,  so  that 
the  result  may  be  considered  very  satisfactory. 

One  innovation  may  be  noted.  For  some  time  past  there 
has  been  an  increased  demand  from  cities  and  towns  for  plant- 
ing stock.  This  year  the  Commissioner  of  Conservation,  feeling 
that  some  of  the  stock  might  be  given  away  and  still  enough 
ivould  be  left  to  fill  the  State  reforestation  program,  obtained 
the  consent  of  the  Governor  and  Council  to  furnish  cities  and 
toiTV^ns  with  trees  free  of  cost.  All  municipalities  within  the 
Conamonwealth  owning  their  water  systems  were  notified,  and 
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more  than  40  of  them  took  advantage  of  the  offer,  receiving  a 
total  of  626,000  trees.  The  following  table  shows  the  distribu- 
tion of  all  trees  from  our  nurseries:  — 


SUte 
Forests. 

Refor- 
estation. 

Cities 

and 

Towns. 

State 
Institu- 
tions. 

Private 
Plantinc. 

Total. 

White  pine 
Scotch  pine 
Scotch  pine  (3-srear) 
Red  pine    . 
Jack  pine  . 
Spruce 
Hemlock    . 
I>arch 

»               • 

650,000 
108.000 
48.000 
24.000 
76.000 
82.000 

149.700 
12.500 

25.200 

7,225 

5.500 

500 

506.000 
87.000 

10.000 

20.000 

4.000 

264.000 
65.000 

35.000 
5.000 
7.000 

60.500 
7.000 

10.500 

1.000 

14.250 

6.560 

1.629.200 

279.500 

48,000 

104,700 

109,225 

112,750 

500 

6,550 

ToUls  . 

988,000 

200.625 

626,000 

376.000 

99.800 

2,290,425 

Our  nurseries  are  being  built  up  to  meet  the  increased  de- 
mand of  our  own  needs,  and  within  two  years  we  expect  to 
have  at  least  20,000,000  trees  of  various  age  classes,  allowing 
an  annual  output  of  about  4,000,000  four-year  transplants.  At 
the  present  time  the  nurseries  contain  about  10,000,000  trees, 
including  all  age  classes. 

Four  acres  of  land  have  been  added  to  the  Amherst  nursery 
and  about  five  to  the  State  Farm  nursery,  allowing  room  for 
an  additional  2,125,000  transplants.  Arrangements  have  been 
made  at  the  Myles  Standish  Forest,  the  Swann  Forest,  the 
Otter  River  Forest  and  the  Savoy  Mountain  Forest  for  the 
establishment  of  transplant  nurseries  to  carry  about  2,000,000 
two-year  trees.  This  stock  will  be  allowed  to  stand  for  one  or 
two  years  and  then  will  be  set  out  directly  on  the  reservations, 
thereby  effecting  a  considerable  saving  in  expressage^  because 
about  40,000  seedlings  can  be  shipped  from  the  main  nurseries 
at  about  the  same  cost  as  3,000  four-year  transplants.  All  of 
these  transplant  nurseries  will  be  large  enough  to  permit  of 
economically  employing  one  or  more  men  during  the  summer 
months. 

Several  hundred  new  seed  frames  have  been  built  to  take 
care  of  the  proposed  increase  in  the  number  of  seedlings,  and 
in  addition  to  alterations  in  the  Amherst  nursery  buildings  we 
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have  almost  completed  the  installation  of  a  new  water  system 
consisting  of  pump,  tower-tank  and  pipe  lines,  and  also  the  re- 
modeling of  housing  facilities  at  the  State  Farm  nursery. 

Forest  Survey. 

The  work  of  obtaining  a  complete  survey  of  woodland  condi- 
tions in  the  State  was  continued  during  the  past  summer  and 
the  forest  survey  of  Hampshire  County  was  completed.  The 
report  is  nearly  ready  for  publication.  We  have  now  detailed 
forest  surveys  of  three  counties,  —  Worcester,  Plymouth  and 
Hampshire.  Norfolk  County  is  partially  completed  and  will 
be  finished  this  summer. 

It  is  impossible  to  plan  an  adequate  forest  policy  for  the 
State  unless  one  knows  not  only  the  forest  area  of  the  State, 
as  compared  with  the  agriculture,  but  also  the  proportions  of 
different  types  and  age  classes  in  the  forest.  It  is  this  infor- 
mation that  these  county  surveys  are  designed  to  supply. 

Ice  Storm. 

The  last  days  of  our  fiscal  year  were  made  noteworthy  by 
the  occurrence  of  the  ice  or  glaze  storm.  Nothing  of  the  kind 
has  happened  before  in  the  lifetime  of  living  men  or  living 
trees.  The  storm  coated  both  shade  and  forest  trees  with 
hundreds  of  pounds  of  ice,  and  the  weight  snapped  off  huge 
branches  and  tops  of  trees,  filling  the  streets  and  woodlands 
with  debris,  spoiling  the  symmetry  and  form  of  all  trees,  and 
injuring  many  beyond  the  possibility  of  repair.  Naturally  the 
first  concern  was  felt  for  the  shade  trees,  and  this  brought  into 
our  office  an  avalanche  of  appeals  for  advice  and  help.  Al- 
though this  Department  legally  and  officially  has  nothing  to  do 
with  the  care  of  shade  trees  we  did  our  best  to  meet  the  situa- 
tion. Articles  were  issued  to  the  press,  a  short,  comprehensive 
bulletin  published,  lectures  given  before  public  meetings,  and 
the  local  tree  wardens  were  called  together  for  conference  and 
instructions.  The  principal  message  to  the  people  was  to  the 
effect  that  the  repair  of  the  damage  was  something  that  would 
take  years;  that  beyond  the  clearing  of  the  d6bris  haste  was 
not  necessary;  and  that  all  permanent  repair  work  should  be 
carefully  planned. 
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In  behalf  of  the  tree  wardens  it  should  be  said  that  they  met 
the  serious  situation  well.  These  officials  work  along  from 
year  to  year  on  meager  appropriations,  and  have  no  permanent 
force  of  men  except  in  those  towns  where  they  are  also  gypsy- 
moth  superintendents,  and  very  little  equipment.  Suddenly 
they  were  called  upon  to  handle  a  big  job,  and  they  were  equal 
to  the  occasion.  It  is  hoped  that  in  the  future  their  fellow 
citizens  will  have  a  higher  appreciation  of  the  importance  of 
these  officials  and  will  be  more  liberal  with  the  appropriations 
for  shade-tree  work. 

White  Pine  Blister  Rust. 

The  work  of  checking  the  spread  of  this  disease  is  placed  in 
the  Plant  Pest  Division  of  the  Department  of  Agriculture  by 
the  Legislature,  so  that  our  interest  in  it  is  more  or  less  aca- 
demic, although  vital.  Recent  indications  are  that  the  disease  is 
far  more  widespread  than  was  at  first  supposed,  and  that  it  is 
absolutely  essential  that  cultivated  and  wild  ribes  be  eradicated 
from  the  near  vicinity  of  white  pines  if  they  are  to  be  saved. 

In  co-operation  with  the  State  Department  of  Agriculture 
ribes  eradication  was  completed  on  the  Otter  River  State  For- 
est, and  some  preliminary  scouting  work  done  on  other  State 
forests  to  determine  the  presence  of  ribes.  We  plan  to  start  on 
a  thorough  campaign  of  rihes  eradication  all  over  our  State 
forests  this  summer,  provided  that  sufficient  funds  are  made 
available. 

State  Forests. 

More  than  the  usual  amount  of  work  has  been  done  this  year 
on  the  State  forests  owing  to  our  being  able  to  secure  sufficient 
help  at  a  rate  of  wage  commensurate  with  the  nature  of  the 
work.  This  work  has  been  confined  mostly  to  the  cutting  and 
burning  of  brush  and  opening  up  of  old  abandoned  roads,  which 
is  necessary  in  most  of  these  forests  in  order  that  they  may  re- 
ceive better  fire  protection  and  be  made  accessible  for  fire 
fighting  equipment,  planting  stock  and  crews.  Several  new 
tracts  have  been  purchased  and  new  State  forests  created 
located  largely  throughout  the  central  and  western  portions 
of  the  State.  The  following  is  a  report  of  the  general  work 
carried  on  in  each  forest:  — 
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Myles  Siandish  Forest 

The  brush  has  been  cut  and  burned  on  about  20  miles  of 
highway,  which  includes  the  two  roads  leading  from  the  super- 
intendent's house  to  College  Pond,  and  also  Halfway  Pond 
Road.  About  12  miles  of  fire  lines  were  brushed  and  plowed 
25  feet  wide  along  the  southern  and  eastern  boundary  of  the 
reservation.  The  Federal  Pond  Road,  which  lies  west  of  Col- 
lege Pond,  and  which  has  not  been  used  for  twenty-five  years, 
has  been  cut  out  and  the  brush  burned,  thereby  giving  us  access 
to  about  2,500  acres  of  land. 

Several  camp  sites  have  been  leased  and  one  new  camp 
erected  on  College  Pond.  Three  new  camps  are  partially  com- 
pleted, one  each  on  Widgeon,  Rocky  and  Clew  ponds.  A  tele- 
phone line  was  built  from  the  superintendent's  house  to  College 
Pond,  a  distance  of  3  miles,  which  is  very  necessary  in  case  of 
a  fire  on  the  reservation  or  during  planting  season,  when  we 
are  employing  several  men  on  that  end  of  the  forest.  Several 
miles  of  highway  have  been  repaired,  making  the  reservation 
more  accessible  to  automobilists.  A  new  cement  foundation 
was  constructed  under  the  superintendent's  house  in  order  that 
this  might  be  used  through  the  entire  year.  Two  hundred  and 
eighty-five  thousand  seedlings  were  planted  on  the  reservation 
at  a  cost  of  $10.73  per  thousand. 

Savoy  State  Forest. 

About  12  miles  of  brush  have  been  cut  and  disposed  of  and 
4^  miles  of  road  repaired.  One  hundred  and  thirty  thousand 
trees  were  planted  on  this  reservation  at  a  cost  of  $6.72  per 
thousand. 

Otter  River  State  Forest, 

The  brush  on  about  12  miles  of  boundary  line,  roadway  and 
fire  lines  has  been  cut  and  burned.  A  large  amount  of  ditch- 
ing was  done  in  order  to  dry  out  the  old  abandoned  railroad 
bed,  making  it  suitable  for  use  as  a  road  and  at  the  same  time 
as  a  fire  line.  The  barn  was  repaired  by  installing  new  sills 
and  planking  the  floors,  and  exterior  and  interior  repairs  were 
made  on  the  house.  A  telephone  line  was  built  connecting  the 
reservation  house  with  the  New  England  Telephone  and  Tele- 
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graph  Company's  line.  Twelve  acres  of  brush  were  cut  and 
burned  preparatory  to  spring  planting.  A  new  bridge  was 
constructed  across  Otter  River,  and  a  trail  cut  to  King  Philip's 
Rock.  Two  hundred  and  thirty-seven  thousand  trees  were 
planted  at  a  cost  of  $9.89  per  thousand. 

Mount  Grace  State  Forest. 

One-half  mile  of  road  was  built  at  the  base  of  the  mountain. 
Twenty-four  acres  of  brush  were  cut,  releasing  the  young  pine. 
A  lean-to  or  open-air  camp,  8 J  by  12  feet,  was  constructed  at 
the  summit  of  Mount  Grace,  and  the  Weeks  house  and  barn 
were  partially  repaired  so  that  they  might  be  suitable  for  sur- 
vey crews  to  use  while  working  in  that  locality. 

Ccnway  State  Forest, 

Three  and  one-half  miles  of  road  were  repaired  on  this  reser- 
vation and  100,000  trees  were  planted  at  a  cost  of  $11.20  per 
thousand. 

JVendell  State  Forest 

Four  miles  of  road  were  cleared  and  the  brush  piled  ready 
for  burning.  Two  new  bridges  were  constructed  to  replace 
the  old  ones  that  were  unusable. 

Erving  State  Forest. 

The  road  leading  from  the  main  highway  to  Laiu^l  La^^^ 
was  brushed  and  burned  to  a  width  of  45  feet.  A  40-acre  tract 
was  prepared  for  spring  planting  by  cutting  and  disposing  oi 
the  brush.  Thirty  thousand  trees  were  planted  at  a  cost  of 
$10.65  per  thousand. 

Swann  Forest. 

Three  miles  of  wood  road  were  brushed  and  burned.  A 
60-foot  bridge  was  replanked  and  considerable  work  done  on 
the  buildings.  Seventy-nine  thousand  three  hundred  trees 
were  planted  at  a  cost  of  $7.80  per  thousand. 

Tolland  State  Forest. 
Eleven  and  one-half  miles  of  road  and  trail  have  been  brusheo 
out  and  burned.     One  foot  bridge  and  one  wagon  bridge  ^'^^ 
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constructed.  The  McGrannis  house  was  put  in  condition  for 
housing  men  during  the  spring  tree  planting,  and  later  in  the 
fall  was  further  repaired  and  painted.  One  hundred  and  three 
thousand,  eight  hundred  trees  were  planted  at  a  cost  of  $13.62 
per  thousand. 

Colrain  State  Forest. 

Two  hundred  thousand  trees  were  planted  at  a  cost  of  $18 
per  thousand,  which  included  the  cost  of  the  trees.  This  work 
was  done  by  the  Franklin  Forestry  Company,  who  were  able 
to  plant  and  furnish  trees  at  this  low  price,  as  they  had  a  sur- 
plus in  their  nursery,  situated  near  by  in  the  town  of  Colrain. 
They  also  did  some  necessary  brush  cutting  at  a  contract  price. 

Harold  Parker  State  Forest, 

Thirty  thousand  trees  were  planted  at  a  cost  of  $9.57  per 
thousand. 

The  present  area  of  the  State  forests  to  date,  Nov.  30,  1921, 
is  given  in  tabular  form  below:  — 


Nauk  or  Fob  EST. 


Acreage. 


Arthur  Warton  Swann  State  Forest 
Mountain  State  Forest 


Colrain  State  Forest  . 

Conway  State  Forest 
Ervinc  State  Forest  . 
Harold  Parker  SUte  Forest 
Mohawk  Trail  SUte  Forest 
Mount  Grace  State  Forest 
Mylea  Standish  SUte  Forest 
Otter  River  State  Forest  . 
Stondwioh  Stote  Forest 
Savoy  Mountain  State  Forest 
Tolland  State  Forest 
Wendell  State  Forest 

Total    .... 


( 


986.75 

5,174.00 

501 .00 > 
294.80 

066.00 
1,595.40 
1.222.60 
3,281.00 

994.375 
7.464.00 
1.720.75 

507.34 
3.998.90 
2.926.00 
2,124.27 


33.456.185 


>  This  acreage  was  acquired  under  the  so-called  reforestation  act.  section  10.  chapter  182,  General 
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This  total  acreage  of  33,456.185  has  been  purchased  at  a 
total  cost  of  $207,287.43.  Of  this  amount  $42,650  has  been 
expended  on  the  purchase  of  Mount  Grace  and  $50,625  on  the 
purchase  of  the  Mohawk  Trail,  in  accordance  with  the  pro- 
visions of  chapter  344,  Acts  of  1921,  and  chapter  606,  Acts  of 
1920. 

REPORT  OF  THE  STATE  FIRE  WARDEN. 
Mr.  W.  A.  L.  Bazeley,  State  Forester. 

Sir:  —  In  compliance  with  your  request,  and  in  accord  with 
the  provisions  of  section  28,  chapter  48  of  the  General  Laws,  I 
beg  to  submit  the  following  report  of  the  work  accomplished  by 
this  branch  of  the  Division  this  year. 

With  the  exception  of  the  extreme  drought  throughout  the 
spring  months,  and  the  short  drought  preceding  the  hunting 
period,  the  season  has  been  a  comparatively  favorable  one. 

With  very  little  snow  during  the  preceding  winter,  fires  started 
early  in  March,  necessitating  the  opening  of  our  observation  sta- 
tions nearly  three  weeks  in  advance  of  former  years.  Very  little 
rain  had  fallen  during  this  period  until  about  May  25.  This 
condition,  together  with  the  high  March  and  April  winds,  made 
ideal  conditions  for  forest  fires,  and  we  feel  that  we  are  extremely 
fortunate  in  holding  our  loss  at  a  low  mark  as  compared  with 
losses  sustained  in  other  New  England  States. 

With  practically  no  rain  for  a  month  before  the  opening  of  the 
hunting  season  October  18,  and  with  reports  coming  in  frem 
over  the  entire  State  requesting  the  closing  of  the  hunting  season, 
the  matter  was  called  to  the  attention  of  the  Governor,  and  the 
following  statement  was  issued  by  him:  — 

Commissioner  of  Conservation  Bazeley  has  received  reports  from  the 
game  wardens  throughout  the  Commonwealth.  Without  exception  they 
believe  that  unless  the  open  season  on  upland  shooting  is  suspended  there 
is  the  gravest  danger  of  forest  fires.  However,  there  are  no  large  fires 
raging  to-day,  and  Governor  Cox  has  decided  not  to  interfere  with  the 
open  season  at  present.  He  urges  all  hunters  to  use  extreme  care  in  pre- 
venting fires,  and  has  announced  that  if  any  considerable  number  of  forest 
fires  are  started,  even  on  the  first  open  day,  he  will  then  be  obliged  to 
suspend  the  season  on  all  shooting  until  after  drenching  rains  have  fallen. 

With  a  heavy  downpour  of  rain  the  night  before  the  opening, 
and  with  occasional  rains  throughout  the  following  weeks,  to* 
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gether  with  the  hearty  co-operation  of  the  hunters,  no  severe 
fires  were  experienced. 

The  most  disastrous  fire  of  the  season  was  a  New  York,  New 
Haven  &  Hartford  Railroad  fire,  which  occurred  in  Medfield, 
May  21,  burning  over  about  1,500  acres  and  causing  a  damage 
exceeding  $20,000.  This  fire  was  fanned  by  a  50-mile  gale,  which 
made  it  almost  impossible  to  extinguish. 

The  transferring  to  this  branch  of  the  Division  of  all  State 
forests  acquired  by  the  Department  has  necessarily  increased  the 
duties  of  the  district  forest  wardens,  as  all  State  lands  within 
their  districts  are  placed  under  their  immediate  supervision.  As 
most  of  the  new  purchases  were  confined  to  the  northern  and 
western  parts  of  the  State,  it  was  found  necessary  to  divide  dis- 
tricts 4  and  5,  creating  a  new  district  including  the  northern 
part  of  Worcester  County  and  all  of  Franklin  County.  Mr. 
Joseph  L.  Peabody  of  Winchendon,  who  has  been  associated 
with  this  Department  for  a  number  of  years  as  caretaker  of  the 
Otter  River  Reservation,  was  appointed  district  forest  warden  of 
this  district.  No  other  changes  have  been  made  in  the  districts, 
but  as  additional  lands  are  acquired,  it  will  probably  become 
necessary  to  reduce  the  size  of  some  of  the  other  districts. 

Under  date  of  May  14,  Governor  Cox  issued  the  following 
proclamation,  setting  apart  the  week  of  May  22  to  28  as  forest 
protection  week:  — 

THE   COMMONWEALTH   OF   MASSACHUSETTS. 

By  His  Excellency  Channino  H.  Cox,  Governor. 

A    PROCLAMATION. 

Forest  Protection  and  Fire  Prevention  Week. 

The  President  of  the  United  States  has  asked  the  various  States  of  the 
Union  to  observe  the  week  of  May  22-28,  1921,  as  Forest  Protection 
Week,  and  has  requested  citizens  generally  to  observe  this  week  in  such 
a  manner  as  may  call  public  attention  to  the  tremendous  and  unneces- 
sary waste  caused  by  forest  fires  and  the  need  for  definite,  well-plaimed 
action  that  may  materially  reduce  the  annual  loss  from  this  cause. 

On  May  15  the  total  loss  from  forest  fires  in  this  Commonwealth  alone 
had  been  over  sixty-two  thousand  dollars,  which  is  in  excess  of  the  total 
loss  for  the  whole  of  the  previous  year.  Not  only  is  there  a  waste  of  tim- 
ber, but  hundreds  of  wild  birds  and  animals  are  destroyed  in  every  such 
^re. 

Therefore  I  recommend  that  the  citizens  of  every  community  make 
individual  and  collective  effort  this  year  to  prevent  forest  fires,  to  the 
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end  that  we  may  protect  the  timber,  the  wild  life  and  the  natural  scenery 
of  Massachusetts. 

Given  at  the  E^tecutive  Chamber,  in  Boston,  this  fourteenth  day  of 
May,  in  the  year  of  our  Lord  one  thousand  nine  hundred  and  twenty- 
one,  and  of  the  Independence  of  the  United  States  of  America  the  one 
hundred  and  forty-fifth. 

Channing  H.  Cox. 

By  His  Excellency  the  Governor. 

Frederick  W.  Cook, 
Secretary  of  the  CommonvceaUh. 


At  this  time  5,000  copies  of  a  bulletin  entitled  "Safeguarding^ 
America  Against  Fire"  were  sent  out  over  the  entire  State.  In 
addition  to  this,  nearly  1,000  Boy  Scouts  throughout  the  State 
responded  to  an  invitation  extended  by  the  Commissioner  and 
visited  the  observation  towers  in  their  localities  Saturday,  May  28. 
There  they  learned  what  Massachusetts  is  doing  to  lessen  the 
damage  caused  by  forest  fires.  At  each  station  speakers  were 
provided,  giving  the  boys  a  talk  on  fire  prevention. 

During  the  months  of  February  and  March,  forest  fire  confer- 
ences were  held  at  Middleborough,  Boston,  Worcester,  Green- 
field, Springfield  and  Pittsfield.  Forest  wardens,  selectmen, 
railroad  ofificials  and  Boy  Scouts  executives  attended  these  meet- 
ings. The  conferences  were  very  instructive  and  a  great  deal  of 
interest  was  shown.  Every  railroad  was  represented,  having 
from  six  to  twelve  men  in  attendance,  covering  every  branch  of 
their  work  bearing  on  railroad  fires.  Through  the  courtesy  of 
Mr.  E.  A.  Ryder  of  the  Boston  &  Maine  Railroad,  a  model  loco- 
motive was  loaned  us  for  use  at  each  meeting.  Mechanics  in 
attendance  at  the  difiFerent  meetings  explained  the  construction 
and  workings  of  the  spark  arrester  and  ash  pan;  also  the  travel 
of  a  cinder  from  the  time  it  leaves  the  fire  box  until  it  goes 
out  of  the  stack,  showing  the  importance  of  keeping  the  spark 
arresters  and  ash  pans  in  perfect  condition. 

The  Boy  Scout  movement  as  an  aid  to  fire  prevention  was  a 
very  interesting  topic,  and  it  is  pleasing  to  know  that  to-day 
Boy  Scouts,  as  well  as  many  other  boys  throughout  the  State, 
are  being  instructed  by  chiefs  of  fire  departments  and  forest 
wardens  in  the  method  of  charging  and  using  fire  extinguishers, 
and  methods  used  in  controlling  forest  fires. 

Commissioner  Bazeley  gave  a  very  interesting  talk  at  each 
meeting  on  the  "  State  Forest  Policy,"  and  told  of  the  imperative 
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need  of  taking  steps  to  insure  the  future  timber  supply  of  Massa- 
chusetts. 

Mr.  William  C.  Adams,  Director  of  Fisheries  and  Game,  gave 
a  word  of  warning  relative  to  the  depletion  of  wild  life  by 
forest  fires,  bringing  out  the  importance  of  protecting  our  wood- 
lands from  fire  if  we  are  to  perpetuate  the  bird  life  of  the 
State. 

Many  interesting  discussions  were  held  on  ways  and  means  of 
controlling  fires,  the  enforcement  of  the  slash  law,  and  other  mat- 
ters pertaining  to  the  enforcement  of  the  fire  laws. 

A  large  amount  of  construction,  repairs,  painting  and  telephone 
work  has  been  done  by  our  district  men  and  observers  this  season. 
Fourteen  of  our  stations  were  repainted,  new  telephone  lines 
were  installed  in  six  stations  where  it  was  necessary  to  erect  new 
poles,  and  the  old  telephone  lines  were  thoroughly  repaired  at 
twelve  stations. 

A  new  70-foot  tower  was  erected  at  the  summit  of  Oak  Hill  in 
the  town  of  Harvard.  This  will  undoubtedly  prove  to  be  one  of 
the  most  important  stations  we  have,  overlooking  vast  forested 
areas  that  we  have  been  unable  to  protect  by  other  stations. 
Several  towns  receiving  protection  from  this  tower  contributed 
$1,350  towards  the  purchase  price. 

We  have  maintained  39  observation  towers  this  year,  and  the 
observers  are  entitled  to  a  great  deal  of  credit  for  the  promptness 
and  accuracy  shown  in  locating  and  reporting  fires.  More  than 
24,000  people  have  visited  these  stations  during  the  season,  com- 
ing from  nearly  every  State  in  the  Union  and  from  many  foreign 
countries.  The  trails  leading  to  the  towers  have  been  cleaned 
and  improved,  thereby  making  the  climb  to  the  summit  of  the 
mountains  much  easier. 

At  the  Mount  Grace  Station,  in  the  town  of  Warwick,  an 
open  camp,  8^  by  12  feet,  was  constructed,  and  a  stone  and 
cement  fireplace  will  be  built  in  front  of  it  as  soon  as  weather 
conditions  will  allow  in  the  spring.  We  anticipate  that  this  camp 
and  fireplace  will  be  used  a  great  deal  by  campers,  and  is  the 
starting  of  a  system  of  camps  and  fireplaces  to  be  built  at  many 
of  our  stations. 

An  extra  effort  has  been  made  this  year  to  enforce  the  slash 
law.  Our  district  men  have  devoted  a  large  part  of  their  time 
to  this,  and  in  most  instances  have  met  with  prompt  action  on 
the  part  of  the  lumber  and  wood  operators.  The  ofiicials  repre- 
senting power  lines  and  telephone  companies  have  co-operated 
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with  us,  and  many  miles  of  their  lines  have  been  cleaned  and  the 
brush  burned.  A  few  town  officials  who  have  charge  of  roadside 
cutting  have  not  been  as  active  in  carrying  out  the  provisions  of 
this  law  as  we  would  desire^  owing  in  some  instances  to  the  town 
finances,  and  in  other  cases  to  indifference  on  the  part  of  the 
men  having  the  immediate  charge  of  the  work,  but  the  majority 
of  towns  have  done  exceptionally  fine  work  in  removing  their 
brush  and  disposing  of  it. 

Upon  the  request  of  Forester  P.  W.  Ayers  of  the  Society  for 
the' Protection  of  New  Hampshire  Forests,  assistance  was  sent  to 
Randolph,  N.  H.,  October  10,  to  aid  in  the  extinguishing  of  a 
fire  burning  over  the  northern  slope  of  Mount  Madison.  Dis* 
trict  Forest  Wardens  Crowe  and  Montle,  with  one  of  our  large 
gasolene  pumps  and  750  feet  of  hose,  arrived  there  at  3  a.m. 
the  following  day,  and  remained  two  days,  when  they  returned, 
leaving  the  pump  and  equipment  there  for  use.  This  pump 
proved  very  effective  in  holding  the  fire  within  the  above  area. 

One  of  the  unfortunate  conditions  we  have  always  had  to  con- 
tend with  is  the  allowing  of  portable  sawmill  operators  the  privi- 
lege of  operating  throughout  the  State  without  any  restrictions 
whatever,  and  without  any  knowledge  of  when  and  where  they 
are  to  operate.     During  the  year  we  have  had  more  than  260  of 
them  in  operation  scattered  over  the  entire  State.     Most  of  their 
operations  are  small,  a  matter  of  possibly  four  or  five  weeks,  and 
then  they  move  to  other  fields.    Many  of  the  operators  come  from 
adjoining  States,  complete  their  jobs  and  return,  with  absolutely 
no  respect  for  the  slash  or  spark  arrester  laws.     As  we  have  no 
means  of  knowing  the  location  of  any  of  their  operations  without 
going  to  considerable  State  expense,  it  seems  advisable  and  for 
the  best  interests  of  the  Commonwealth  that  the  present  portable 
sawmill  act  be  amended,  requiring  all  operators  to  file  with  this 
Department  a  statement  setting  forth  when  and  where  they  are 
to  operate,  and  also  requiring  them  to  dispose  of  all  brush  and 
slash   within   a   certain   distance   of   their   mill   locations.    This 
would  enable  us  to  get  in  touch  with  them  before  their  operations 
were  commenced,  and  make  sure  that  all  laws  relative  to  fire 
prevention  were  to  be  complied  with.     We  would  also  be  in  a 
position  to  answer  a  large  number  of  inquiries  made  by  small 
timberland  owners  relative  to  the  location  of  a  mill  in  the  vicin* 
ity  of  their  woodlands,  thus  giving  them  an  opportunity  to  dis* 
pose  of  their  mature  timber  before  the  removal  of  the  mill.    This 
would  also  furnish  additional  business  for  the  sawmills. 
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The  permit  law,  which  requires  the  procuring  of  a  permit  from 
the  forest  warden  for  starting  open-air  fires,  has  been  very  well 
observed,  and  more  than  28,000  permits  have  been  issued.  While 
we  have  had  some  violations,  they  have  in  most  cases  come  from 
lack  of  familiarity  with  the  law.  Fifteen  persons  have  been 
convicted  and  fined  and  73  persons  have  settied  by  paying  the 
cost  of  extinguishment.  One  i)erson  was  convicted  for  operating 
a  portable  sawmill  without  a  screen. 

The  railroad  fire  situation,  as  far  as  it  relates  to  the  Boston  & 
Albany  and  the  New  York,  New  Haven  &  Hartford  raiboads, 
does  not  show  any  decided  improvement  over  previous  years.  In 
fact,  these  two  roads  have  set  more  fires  this  year  than  in  any 
previous  year  during  a  i)eriod  of  ten  years.  The  following  table 
gives  a  comparison  of  mileage,  the  number  of  locomotives  in  use, 
and  the  number  of  fires:  — 


Railboad. 


MUeac«. 


Niimber  of 
Locomotives. 


Number  of 
Firas. 


New  York,  New  Haven  ft  Hartford 
Beaton  A  Albany  .  .  .  . 
Boston  A  Maine  .  .  .  . 
Central  Vermont  .  .  .  . 
f  : 


1.883 

922 

979 

354 

2,017 

1,025 

71 

23 

471 

292 

95 

4 


The  above  table  shows  that  the  Boston  &  Maine  railroad, 
with  the  greatest  number  of  locomotives,  has  caused  but  95  fires, 
as  compared  with  471  by  the  New  York,  New  Haven  &  Hartford, 
and  292  by  the  Boston  &  Albany.  The  reason  for  this  marked 
improvement  by  the  Boston  &  Maine  is  because  they  have  made 
a  special  study  of  the  railroad  fire  problem.  They  have  kept 
their  rights  of  way,  and  in  many  instances  lands  adjoining  their 
rights  of  way,  free  from  all  inflammable  material,  and  locomotives 
are  not  allowed  to  leave  their  yards  or  roundhouses  unless  they 
are  in  perfect  condition.  The  Central  Vermont  Road,  which  at 
one  time  set  as  many  as  65  fires  on  their  short  line,  have  prac- 
tically eliminated  them.  This  is  due  without  doubt  to  their 
having  to  file  with  the  Department  of  Public  Utilities  a  report 
of  the  condition  of  every  locomotive  they  operate  in  this  State, 
and  no  locomotives  are  allowed  to  operate  unless  they  are  in  per- 
fect condition. 

The  enormous  number  of  fires  set  by  the  Boston  &  Albany  and 
by  the  New  York,  New  Haven  &  Hartford  railroads  can  be  attrib- 
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uted  to  the  fact  that  the  officials  of  these  roads  do  not  make  a 
careful  study  of  their  rights  of  way  conditions,  and  allow  locomo- 
tives to  operate  that  should  be  in  the  shops  for  repairs.  The  fact 
is,  they  have  no  real  fire  preventive  system.  The  mechanical 
department  is  responsible  for  the  setting  of  the  fires,  and  the  claim 
department  is  responsible  for  the  settling  of  fire  claims,  no  united 
effort  being  made  to  ascertain  the  exact  cause  and  then  remedy 
it.  The  Department  of  Public  Utilities  and  this  Department 
have  made  over  4,000  si)ecial  examinations  of  front  ends  and  ash 
pans  of  locomotives  of  these  two  roads  this  year,  and  have  found 
many  defects  which  should  have  been  discovered  by  the  railroad 
employees  and  not  by  an  employee  of  any  State  department. 

For  the  past  ten  years  this  Department  has  co-operated  with 
the  railroads  to  the  fullest  possible  extent  in  endeavoring  to  re- 
duce the  number  of  railroad  fires,  and  the  results  accomplished 
are  far  from  satisfactory.  If  the  railroads  are  to  allow  such  con- 
ditions to  exist,  there  seems  to  be  but  one  alternative,  and  that 
is  to  enact  additional  laws  which  would  require  a  daily  inspection 
of  all  front  ends  and  ash  pans  of  every  locomotive  in  operation 
throughout  forested  areas;  also,  to  require  the  patrolling  of  their 
right  of  way  in  such  locations  and  at  such  times  as  designated  by 
this  Department,  with  a  heavy  penalty  for  the  violation  of  any 
of  the  railroad  forest  fire  laws. 

Our  records  show  that  we  have  had  862  railroad  fires,  —  the 
Boston  &  Albany,  292;  the  Boston  &  Maine,  95;  the  New  York, 
New  Haven  &  Hartford,  471;  and  the  Central  Vermont,  4. 
These  fires  burned  over  an  area  of  5,711  acres,  with  a  cost  to 
extinguish  of  $9,331,  and  a  proi)erty  loss  of  S40,531. 

Twenty  towns  have  purchased  additional  forest  fire  fighting 
equipment,  taking  advantage  of  the  reimbursement  act,  which 
provides  for  the  reimbursement  to  towns  for  one-half  the  expense 
of  equipment. 

Several  wardens,  realizing  the  advantage  of  motorized  equip- 
ment for  use  at  forest  fires,  have  been  able  to  procure  sufficient 
appropriation  from  their  towns  for  such,  and  a  piece  of  motor 
apparatus  has  been  added  to  their  equipment. 

We  have  co-operated  again  this  year  with  the  Federal  Depart- 
ment under  the  Weeks  Law,  and  were  allotted  $7,262.36  to  be 
expended  in  fire  protection  work  within  the  State. 

Respectfully  submitted, 

M.    C.    HUTCHINB, 

State  Fire  Warden. 
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Comparative  Damages  by  Forest  Fires  for  the  Past  Twelye  Years. 


Year. 


Number 
of  Fires. 


Acreage 
burned. 


Cost 
to  extin- 
guish. 


Damage. 


Average 
Acreage 
per  Fire. 


A^'erage 
Damage 
per  Fire. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 


1,385 
2,356 
1,851 
2.688 
3,181 
3.008 
1.425 
2,175 
2,553 
1.566 
1.619 
2,849 


42.221 
90.693 
22,072 
53.826 
38.975 

48,aso 

16.198 
20,020 
37.638 
22.045 
14.517 
29.221 


•23,475 
47,093 
20.219 
35,456 
48,750 
36,783 
8,593 
18.033 
28,043 
17,388 
27,839 
34,065 


1205,383 

537.749 
80,834 

178.357 
95.389 

141.073 
44.765 
41.109 

205.627 
49.069 
62.241 

121.790 


30.46 
39.31 
11.92 
20.02 
12.25 
16.08 
13.22 

9.21 
14.74 
14.07 

8.96 
10.25 


1148  20 
226  24 
43  67 
66  35 
29  98 
46  90 
36  54 
18  90 
80  05 
31  32 
38  44 
42  75 


Types  of  Classified  Damages. 


IflT. 


ifia. 


Olf. 


1121. 


Standing  trees 
Logs,  lumber,  cordwood 
Buildings 
Bridges,  fences 
Not  classified 
Totals    . 


S24.705 

4,680 

6.893 

687 

4.144 


S41.109 


$71,706 

37,815 

46.025 

1,742 

48,339 


1205.627 


116,595 

7.516 

12.508 

902 

11,548 


S49.069 


137,532 

7,871 

11,950 

285 

5,103 


162.241 


S60.554 

31.006 

10,035 

1,060 

29.145 


1121.790 


Types  of  Land  burned  Over  (Acres). 


IflT. 


IfU. 


ifif. 


mi. 


Timber 

Seoond  growth     .... 
Second  growth,  not  merchantable 

Brush  land 

Grass  land 

Not  classified       .... 
ToUls 


1,237 
2,274 
4,137 
7,126 
3.814 
1,432 


20.029 


2.520 
5.696 
6.069 
10,549 
4.069 
8.135 


27.688 


1,659 
2,502 
2,893 
11,122 
3,671 
198 


22.045 


1,077 
1,351 
2,224 
7,119 
2.119 
627 


14.517 


2.232 
2.664 
4,912 
11,859 
4.467 
3.097 


29.221 
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Forest  Fires  of  1921. 


MOMTBS. 


Number. 


Acres. 


Coetto 
eztinguish. 


Damefe. 


December 

lill. 

January 
February 
March  . 
April    . 

May     ... 
June 
July     . 
Augxiat 
September  . 
October 
November  . 
Totals    . 
i 


20 

152 

10 

001 

g22 

387 

281 

15 

36 

63 

140 

13 


2.849 


61 

1.027 

22 

0,160 

0,997 

6.766 

2.339 

19 

104 

383 

2.313 

30 


29.221 


SOS  00 

1.111  00 

71  00 

6.837  00 

8.540  00 

7.30100 

6.260  00 

97  00 

262  00 

1,008  00 

2,398  00 

87  00 


$20  00 

896  00 

1.500  00 

23.599  00 

20.056  OO 

60.651  00 

8.329  00 

12  00 

325  00 

370  00 

5.063  00 

50  00 


134.066  00 


$121,790  00 
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Towns  receiving  Fibe-eqijipment  Reimbubsement  dubixo  1921. 

Ashbumham 

Avon    . 

Boxford 

Brookfield . 

Burlington 

Cummington 

Dennis 

Eastham 

Enfield 

Freetown 

Georgetown 


Q 

S6  25 

.     119  00 

37  50 

62  25 

21  70 

n 

2  37 

5  13 

29  75 

6  25 

5  85 

6  00 

Gosnold 

.    $69  80 

Hancock 

.      6055 

Middleton  . 

6  25 

New  Braintree 

85  75 

Pelham 

.      37  50 

Richmond  . 

.      54  25 

Sterling 

755 

Wellfleet     . 

92  00 

Total   . 


$715  70 


REPORT  OF  THE  SUPERINTENDENT  OF  MOTH  WORK. 
Mr.  William  A.  L.  Bazelet,  State  Forester. 

Sir:  —  Pursuant  to  your  request,  I  have  the  honor  to  submit 
for  your  information  a  brief  report  of  the  operations  carried  on 
against  the  gypsy  and  brown-tail  moths  for  the  fiscal  year  ending 
Nov.  30,  1921.  The  methods  used  in  handling  the  moth  prob- 
lem this  year  have  been  practically  the  same  as  in  past  years, 
namely,  creosoting  followed  by  spraying.  We  find  this  the 
cheapest  and  most  efficient  way  of  carrying  on  the  work.  The 
co-operation  of  the  town  authorities  and  the  people  in  general  — 
with  the  exception  of  a  few  'towns  where  the  citizens  did  not  at- 
tend town  meetings  and  appropriate  funds  enough  to  do  the 
necessary  work  —  has  been  very  gratifying.  We  hope  for  better 
co-operation  next  year,  particularly  in  respect  to  the  willingness 

of  towns  to  appropriate  funds. 

* 

General  Conditions. 

I  am  pleased  to  say  that  the  gyx>sy-moth  infestation  is  not  as 
severe  this  fall  as  a  year  ago,  although  in  a  few  towns  there  is  a 
heavy  egg  deposit.  Conditions  as  a  whole  show  an  improve* 
ment. 

Summary  of  Conditions  by  Divisions. 

Mr.  Fitzgerald's  division  showed  conditions  about  normal  in 
regard  to  the  gypsy  moth,  some  woodland  stripping,  but  the  resi- 
dential sections  all  kept  in  good  condition  by  spraying.  The 
brown-tail  moth  was  more  prevalent  towards  the  New  Hampshire 
line,  but  thorough  cutting  of  the  webs  prevented  much  damage. 
The  wilt  disease  of  the  gypsy  moth  though  late  was  effective. 
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In  Mr.  Hatch's  division  the  brown-tail  moth  was  plentiful 
along  the  New  Hampshire  line,  particularly  in  Pepperell,  but 
thorough  exterminative  work  was  done  along  the  border.  The 
gypsy-moth  infestation  was  heavy,  and  in  some  towns,  notably, 
Lincoln,  Ashland,  Concord,  Weston  and  Bolton,  from  75  to  150 
acres  were  stripped.  But  in  these  towns  a  large  decrease  in  nests 
was  observed  in  the  fall.  The  State  highways  in  this  division 
were  sprayed  by  the  State  truck  sprayers  and  the  foliage  pre- 
served. 

Mr.  Donovan's  division  showed  a  general  heavy  infestation  of 
gypsy  moths,  with  the  exception  of  Winthrop,  which  is  fairly 
free  from  the  insects.  The  towns  all  hold  the  insect  in  check 
well  with  the  exception  of  Topsfield,  which  badly  needs  a  large 
sprayer.  The  State  helped  as  much  as  possible  with  the  dusting 
machine  and  a  power  sprayer,  but  in  order  to  keep  the  town 
trees  in  good  condition  a  large  spraying  machine  is  absolutely 
necessary,  and  the  town  should  provide  means  for  acquiring  one. 
The  infestation  of  gypsy  moth  in  the  Lynn  woods  was  exception- 
ally severe  this  fall,  probably  owing  to  reinfestation  from  the 
water  board  property.  To  overcome  this  bad  condition  a  large 
amount  of  creosoting  was  done  this  fall,  and  all  the  worst  locali- 
ties will  be  sprayed  next  summer. 

Mr.  Parkhurst's  division  is  generally  infested,  and  has  many 
outlying  towns  where  the  seriousness  of  the  problem  and  the 
necessity  for  appropriating  money  are  not  appreciated.  The 
towns  of  Acushnet,  Avon,  Dighton,  Franklin,  Medway,  Somerset 
and  Walpole  need  large  sprayers  badly.  Fortunately,  Somerset 
has  little  woodland,  and  Franklin  has  a  small  sprayer,  but  the 
large  sprayers  are  a  necessity  now  in  every  town.  Berkley  is 
mostly  woodland  and  is  badly  infested.  Freetown  is  in  much 
better  condition  than  ever  before,  and  another  good  year  of  work 
like  the  last  should  put  it  in  first-class  condition.  In  Mansfield 
a  great  improvement  has  been  made  under  the  new  town  man- 
ager. In  Norton  and  Plainville  conditions  are  improved,  but 
Randolph  has  not  come  up  to  the  standard  of  good  work.  The 
local  superintendent  is  too  busy  on  other  things  and  the  towns- 
people do  not  co-operate.  The  city  of  Taunton  should  appro- 
priate more  money.  Conditions  are  getting  bad  in  Westport  and 
more  money  should  be  appropriated  there. 

In  Mr.  Ramsey's  division  the  brown-tail  moth  was  found  in 
large  numbers  in  Northborough,  Southborough  and  Westborough, 
and  was  present  in  other  towns.     The  wilt  disease  of  the  gypsy 
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moth  was  observed  late  but  was  very  effective.  In  Oxford,  Mil- 
ford  and  Upton  the  gypsy  moth  is  on  the  increase,  and  more 
careful  work  should  be  done  by  the  local  officials,  and  we  should 
like  to  see  more  interest  in  the  matter  on  the  part  of  both  of- 
ficials and  citizens.  Poor  work  is  done  in  Westborough,  and  in 
Templeton  the  number  of  the  moths  has  increased,  owing,  per- 
haps, to  the  fact  that  the  local  superintendent  now  lives  out  of 
town.  Mr.  Ramsey  reports  the  recurrence  of  the  elm  leaf  beetle 
in  the  Connecticut  River  district,  and  also  in  some  Worcester 
County  towns. 

Better  work  against  the  gypsy  moth  should  be  done  at  the 
State  institutions  and  reservations,  particularly  Westborough 
State  Hospital  and  the  Wachusett  Mountain  Reservation.  All 
towns  east  of  the  Connecticut  River  are  now  infested,  and  the 
following  towns  west  of  the  river  were  infested  on  December  1:  — 


Agawam. 

Bemardston. 

Chester. 

Colrain. 

Deerfield. 

Easthampton. 

Gill. 

Granville. 

Greenfield. 


Heath. 

Holyoke. 

Huntington. 

Leyden. 

Rowe. 

Shelbume. 

Southampton. 

Westhampton. 

West  Springfield. 


The  Federal  government,  which  has  maintained  a  quarantine 
belt  in  Worcester  County  for  years,  has  now  carried  westward 
this  belt,  giving  up  to  State  control  24  towns.  These  towns  will 
have  to  raise  money  to  meet  the  obligations  of  the  law,  but  it 
will  probably  not  be  forthcoming  until  February  or  March  town 
meetings.  This  will  leave  a  very  short  time  in  the  season,  when 
traveling  is  hard  in  the  country,  to  do  all  the  necessary  work  in 
these  towns.  Should  the  government  carry  this  quarantine  belt 
as  far  west  as  the  Connecticut  River  the  sixth  district  would 
probably  be  too  large  for  one  man  to  handle. 

Mr.  Holmes  reports  conditions  somewhat  as  usual  in  his  di- 
vision, as  improvements  in  one  section  are  perhaps  counteracted 
by  conditions  in  others.  Towns  needing  more  and  better  equip- 
ment for  spraying  are  Bourne  (a  large  town  needing  two  more 
spraying  machines),  Hanson  and  Lakeville.  The  towns  of  Ed- 
gartown  and  Chilmark  should  appropriate  more  money  and  do 
thorough  scouting  and  suppressive  work.     The  town  of  Duxbury 
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cut  appropriations  down  last  year  to  a  minimum  and  did  no  pri- 
vate sprayings  and  but  for  good  work  done  in  the  past  the  town 
would  have  been  in  bad  condition  this  fall.  The  officials  ap- 
preciate the  situation,  but  the  townspeople  are  indifferent.  Both 
Mattapoisett  and  Rochester  should  appropriate  more  funds  for 
this  work. 

Federal  Gypsy  Moth  Work  in  Massachusetts. 

The  Federal  work  has  continued  during  the  past  year  as  usual, 
the  only  changes  being  those  incident  to  delayed  and  reduced 
appropriations.  The  report  of  Mr.  A.  F.  Burgess,  the  agent  in 
charge  of  moth  work,  is  herewith  given  in  full :  — 

Owing  to  drastic  reduction  in  the  Federal  appropriation  for  this  work, 
and  because  a  very  heavily  infested  area  was  found  in  New  Jersey  during 
the  summer  of  1920,  it  was  necessary  to  revise  the  plans  for  fall  work 
and  to  request  a  deficiency  appropriation  so  that  this  work  could  be 
continued  vigorously  both  in  New  Jersey  and  along  the  entire  infested 
border  in  New  England.  On  account  of  lack  of  funds  the  work  on  the 
infested  border  had  to  be  discontinued  Dec.  1,  1920,  and  owing  to  pro- 
tracted delay  in  the  deficiency  funds  becoming  available  it  was  not  pos- 
sible to  resume  this  work  until  about  March  15  the  following  spring. 

Scouting  was  done  from  that  time  until  the  eggs  began  to  hatch,  but 
as  the  season  was  very  early,  only  about  a  month  was  available  for  scout- 
ing work.  Several  additional  infested  towns  were  found,  but  many  that 
should  have  been  scouted  could  not  be  given  attention  because  sufficient 
experienced  men  could  not  be  secured  to  carry  on  the  work  in  the  limited 
time  that  remained.  During  the  spring  most  of  the  towns  in  the  area 
heretofore  treated  by  the  Bureau  were  given  attention.  A  considerable 
amount  of  spraying  was  carried  on  in  badly  infested  localities,  both  in 
this  area  and  in  a  number  of  towns  towards  the  east. 

The  faU  scouting  work  was  organized  by  dividing  the  Massachusetts 
border  territory  into  two  sections  with  a  general  foreman  in  charge  of 
each,  with  headquarters  at  Greenfield  and  Springfield,  respectively. 
Scouting  was  begun  early  in  the  fall,  but  the  masdmum  number  of  crews 
that  it  was  planned  to  use  were  not  available  until  late  in  November, 
when  it  was  possible  to  transfer  some  from  areas  farther  north. 

The  result  of  the  scouting  thus  far  indicates  scattered  infestations  in 
many  towns  west  of  the  known  infested  area,  and  at  the  present  writing 
scouting  work  is  not  nearly  completed.  Several  towns  in  the  Berkshires 
have  been  found  slightly  infested,  particularly  in  the  northern  part  of 
the  State.  The  infestation  is  light  in  aU  cases,  but  sufficient  work  has 
been  done  to  indicate  that  the  discontinuance  of  field  work  last  year  has 
made  possible  much  additional  spread  of  the  insect.    Since  1913  the 
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Bureau  has  been  carrying  on  scouting  and  control  work  in  Massachusetts 
west  of  a  line  running  across  the  State  in  a  somewhat  north  and  south 
direction,  immediately  west  of  Worcester.  This  belt  of  towns  has  in- 
creased gradually  from  year  to  year. 

With  the  funds  available,  it  is  impossible  to  carefully  scout  and  tieat 
ati  area  much  greater  than  25  miles  in  width  along  the  border.  If  this 
work  is  thoroughly  and  systematically  done,  it  is  believed  that  reasonable 
protection  from  the  spread  of  the  insect  will  be  afforded  other  States  to 
the  westward.  Under  these  conditions  it  is  necessary  for  the  State  to 
make  arrangements  to  take  care  of  the  treatment  of  towns  which  can  no 
longer  be  handled  by  the  Bureau. 

The  infestation  during  the  past  year,  particularly  in  towns  between 
Boston  and  Worcester,  was  unusually  severe  and  heavy  defoliation  re- 
sulted in  many  areas.  Introduced  parasites  were  found  in  many  sections 
of  the  territory,  and  some  of  these  species  were  more  abundant  than  usual. 
The  fact  remains,  however,  that  in  most  of  these  areas  the  introduced 
parasites  were  not  abundant  enough  to  bring  about  effective  control. 

A  considerable  amount  of  foreign  work  has  been  done  by  the  Bureau 
looking  to  the  establishment  of  all  parasites  or  natural  enemies  of  the 
gypsy  moth  that  may  be  useful  in  this  country.  This  work  was  inter- 
rupted during  the  war,  but  arrangements  have  now  been  made  to  send 
experts  to  Europe  and  Japan  to  make  further  studies  of  the  natural  con- 
trol of  this  insect  in  these  countries,  and  to  ship  to  the  Melrose  High- 
lands Laboratory  as  much  parasitized  material  as  possible.  This  work 
will  be  taken  up  at  once,  and  it  is  hoped  that  substantial  progress  will 
be  made  along  this  line  within  the  next  few  years. 

Special  North  Shore  Work. 

Woodland  work  was  carried  on  this  year  under  the  co-opera- 
tive fund  in  the  same  way  as  usual,  the  creosoting  and  spraying 
being  done  only  where  it  was  necessary,  thus  using  only  a  small 
part  of  the  fund.  No  signs  of  feeding  were  noticed  where  work 
was  done.  A  total  acreage  of  2,754  was  creosoted  and  1,230 
acres  were  sprayed.  Six  and  one-half  miles  of  State  highway 
trees  in  the  city  of  Gloucester  and  5^  miles  in  the  city  of  Beverly 
were  creosoted  and  sprayed.  A  financial  statement  showing  the 
present  status  of  the  fund  is  here  given.  In  addition  to  the  bal- 
ance now  on  hand  the  sum  of  $900.69  has  been  collected  for 
work  done  on  private  estates  and  will  be  added  to  the  fund  by 
Col.  William  D.  Sohier,  the  agent  of  the  residents  co-operating, 
within  a  few  days. 
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Financial  Statement. 

Receipts, 

Balance  from  1920 $18,209  26 

Massachusetts  Highway  Division 176  41 

State  Forester,  for  work  done 483  93 

$18,869  60 
Expenditures. 

Services $5,341  81 

Travel 84  68 

Supplies 4,364  63 

Sundries 449  67 

Rent 420  00 

Telephone 76  80 

10,737  59 

Balance  on  hand  Nov.  30, 1921 $8,132  01 

Respectfully  submitted, 

George  A.  Smith, 
Superintendent  of  Moth  Work, 
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Financial   Statement. 

EXPENDITUBBS. 

Appropriation    (e.   203,   Acta   of   1921), 

salary  of  Commissioner    ....       $5,000  00 

Appropriation  (o.  203,  Acts  of  1921),  per- 
sonal services 10,500  00 

$15,600  00 

Expenditures 15,470  00     $15,470  00 

Appropriation  (c.  203,  Acts  of  1921),  ofiSce 

incidentals $5,500  00 

Appropriation  (c.  203,  Acts  of  1921),  ex- 
penses of  Commissioner  ....  250  00 

5,750  00 

Expenditures 4,852  20         4,852  20 

Appropriation  (c.  203,  Acts  of  1921) ,  gen- 
eral forestry  and  nurseries  $13,000  00 

Amount  brought  forward  from  1920  .       .  2  93 

13.002  93 

Expenditures 12,997  48       12,997  48 

Appropriation  (c.  203,  Acts  of  1921),  purchase  and 

planting  of  forest  lands 10,000  00 

Expenditures 8,058  29         8,058  29 

Appropriation  (c.  203,  Acts  of  1921),  pre- 
vention of  forest  fires       ....     $40,000  00 

Federal  appropriation 2,500  00 

Appropriation  (c.  502,  Acts  of  1921),  pre- 
vention of  forest  fires       ....         6,000  00 

Federal  allotment 4,762  36 

53,262  36 

Expenditures 53,262  29       53,262  29 

Appropriation  (c.  203,  Acts  of  1921),  pro- 
tection against  forest  fires 1,000  00 

Expenditures 715  70  715  70 

Appropriation  (c.  203,  Acts  of  1921),  for  reimburse- 
ment for  fighting  forest  fires 1,000  00 

Expenditures -  - 

Appropriation  (e.  203,  Acts  of  1921),  sup- 
pression of  gypsy  and  brown-tail  moths  $210,000  00 

Balance  from  1920 47,056  36 

Refunds  and  transfers 1,037  84 

258,094  20 

Expenditures 181,957  92     181,957  92 

Appropriation  (c.  203,  Acts  of  1921),  maintenance  of 

forests 25,000  00 

Expenditures 24,974  99       24,974  99 
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Appropriation  (c.  203,  Acta  of  1921),  pur- 
chase and  development  of  State  forests  .   $175,000  00 
Balance  from  1920 22.476  67 

$197,475  67 

Expenditures 131,755  39   $131,755  39 

Appropriation  (c.  203,  Acts  of  1921),  maintenance  of 

nurseries 25,000  00 

Expenditures 18,841  38       18.841  38 

Appropriation    (c.    203,   Acts   of    1921), 

maintenance  of  Mount  Grace  $1,000  00 

Balance  for  purchase  of  Mount  Grace 

from  1920 29.750  00 

30,750  00 

Expenditures 26,030  80       26,030  80 

Appropriation  (c.  203,  Acts  of  1921),  maintenance  of 

Standish  Monument  Reservation 3,000  00 

Expenditures 2,993  42         2,993  42 

Total  expenditures  for  1921 $481,909  86 

RecE[PT8. 

For  cordwood  and  logs  sold $45  12 

For  trees  sold 147  51 

For  forest  examinations 950  15 

For  sale  of  land 393  90 

For  damage  by  fire 540  00 

For  camp  sites 201  00 

For  sale  of  old  engine 25  00 

For  rent,  hay,  pasturage,  etc 524  80 

For  lumber  sold  (Swann  operation) 4,098  64 

For  supplies  and  gypsy  moth  work 30,089  94 

For  supplies  for  fire  fighting 2,108  56 

For  fire  towers 1,150  00 

Total  for  year $40,874  62 
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Table  bbowjsq  Expenditdbes  and  Reimbubsements  of  Towns  and 

CiTiEB  for  the  Year  1921. 


1111. 

• 

Ittl. 

CimB  AND 

Tovm. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 

Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
suppUed. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Abington 

11.607  74 

- 

- 

1160 

«• 

$1,714  24 

Acton 

006  67 

1974  61 

/    1681651 
\       9150 

}     - 

1.101 16 

11.101  16 

080  89 

Aeushnet 

1.086  66 

- 

- 

- 

- 

- 

1.156  10 

4.266  66 

- 

- 

- 

- 

434181 

Ag»wam 

2.002  20 

- 

- 

- 

- 

- 

2.090  01 

Amesbury 

4.077  66 

- 

- 

- 

- 

- 

4/)67  33 

AmhfBnt 

2.872  32 

- 

- 

- 

- 

- 

2.980  58 

Andover 

4.08603 

- 

- 

- 

- 

- 

439145 

Arlington 

5.00000 

- 

- 

- 

- 

- 

5.00000 

Ashburnham  . 

584  69 

988  46 

/       3800» 
\      104  40 

\    140877 

177  60 

58137 

56804 

Ashby    . 

804  74 

53197 

1     432831 

I     22723 

608  75 

835  98 

348  81 

AshUuid  . 

835  00 

1.378  75 

/       2318» 
t       9800 

\     543  75 

19118 

734  93 

82926 

Athol 

3.476  53 

- 

- 

- 

- 

- 

3.652  50 

Attleboro 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Auburn  . 

968  96 

572  48 

196  92 

- 

- 

- 

1.057  92 

Avon 

568  54 

62600 

7810 

67  46 

106  30 

175  76 

57181 

Ayer 

1.22213 

- 

- 

- 

42  04 

- 

1357  91 

BanwUble 

4.072  83 

• 

- 

- 

- 

- 

436848 

Barre 

1.248  01 

- 

- 

— 

- 

- 

1.306  98 

Bedford.       . 

915  33 

1.970  98 

/       5752» 
1  1.04941 

j  1.055  66 

1.069  46 

2.145  11 

923  02 

Belchertown  . 

47159 

- 

- 

- 

- 

- 

484  83 

BellinKham 

610  91 

- 

- 

- 

- 

- 

672  59 

Belmont 

5.000  00 

- 

- 

- 

- 

5.000  00 

Berkley  . 

294  29 

886  40 

73  00 

9111 

109  80 

200  91 

293  66 

Berlin     .        . 

347  04 

1.019  97 

/       93901 
\     402  87 

1     672  93 

363  02 

1.035  95 

85716 

Bemardeton  , 

257  64 

- 

- 

- 

^ 

- 

26180 

Beverly  . 

5,00000 

- 

- 

- 

- 

- 

5300  00 

BiUerica . 

2.746  18 

- 

- 

- 

- 

- 

2.802  52 

Blanlntone 

850  99 

- 

- 

- 

- 

- 

893  00 

Bolton    . 

336  91 

318  48 

568  84 

- 

1.247  80 

1.229  37 

340  38 

Boston    . 

5,000  00 

- 

- 

- 

- 

- 

5.00000 

Bourne  . 

2.500  30 

- 

- 

- 

- 

- 

2350  54 

1  Lead  sold. 


62 


DEPARTMENT  OF  CONSERVATION. 


[Jan. 


Table  showing  Expenditubes  amb  Reimbubsements  or  Towns  and 

Cities  for  the  Yeab  1921  —  Continued, 


1821. 

1 

ltt2. 

CmWB  AND 

Towm. 

Re- 
quired 
Expend- 
iture. 

Total 

Net 
Expend- 
iture. 

Private 
Work. 

lU- 

imburse- 

ment. 

Toob 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 

quired 
Expend- 
iture. 

Bozborough    . 

8140  60 

8178  22 

/   8390  83^ 
\       3600 

1     83756 

863783 

8674  89 

818665 

Bozford  . 

897  64 

1,104  59 

/     194  00* 
\     552  87 

>     79695 

0 

753  80 

1.550  75 

400  45 

Boybton 

259  72 

1.176  95 

63704 

91723 

438  86 

1.35009 

267  54 

Braintree 

4.445  23 

- 

- 

- 

- 

- 

4310  06 

Brewvter 

447  65 

602  88 

/       45521 
\     38830 

\     24523 

820  79 

66602 

44758 

Bridcewater 

1.90156 

2.112  91 

/     118041 
I  1.61827 

\     21135 

1.223  68 

1,485  08 

1.08105 

Brimfield 

880  99 

- 

- 

- 

- 

- 

386  07 

Brockton 

5.000  00 

- 

- 

- 

- 

- 

5.00000 

Brookfield 

70744 

- 

- 

- 

- 

- 

43715 

Brookline 

5.000  00 

- 

- 

- 

- 

- 

530000 

Burlington 

569  64 

564  83 

276  06 

- 

608  44 

608  IS 

588  77 

Gambridge 

5.000  00 

- 

- 

- 

- 

- 

5300  00 

Canton  . 
Ourliile  . 
Cairer    . 
Charlton 

2.760  11 
288  55 
849  99 
655  97 

1.952  59 
1.342  17 

/     124  80* 
\     615 16 
/     550111 
\  2.80729 

1  1.719  04 
}     492  19 

747  82 
2.408  00 

2.466  86 
230510 

2.754  58 
28004 
806n 
65184 

Chatham 

1.118  99 

- 

- 

- 

.     1106 

- 

137011 

Chelmsford    . 

2.568  82 

- 

- 

- 

100  72 

- 

2.82428 

Chdsea  . 

5.000  00 

- 

- 

- 

- 

- 

5300  00 

Chester  . 

- 

- 

- 

- 

- 

- 

418  00 

Chioopee 

5.000  00 

- 

- 

- 

- 

- 

5300  00 

Chihnark 

183  25 

- 

- 

- 

- 

- 

187  85 

Clarksburg     . 

208  05 

- 

- 

- 

- 

288  97 

Clinton  . 

4.712  00 

- 

- 

- 

- 

530000 

Cohanet 

2.674  26 

- 

- 

- 

- 

- 

2.717  14 

Colrain  . 

466  94 

- 

- 

- 

- 

55056 

Concord 

2.93604 

- 

- 

- 

- 

- 

2.000  60 

Dana 

214  84 

- 

- 

- 

- 

- 

25644 

Danvers 

8.48012 

- 

- 

- 

- 

- 

8342  04 

Dartmouth 

2,959  79 

- 

- 

- 

- 

- 

3347  84 

Dedham 

5.000  00 

- 

- 

- 

- 

- 

530000 

Deerfield 

1.715  62 

— 

- 

- 

- 

- 

1.80827 

1  Lead  sold. 


1922.] 


PUBLIC  DOCUMENT  —  No.  73. 


63 


Table  bhowino  Expenditubks  and  REiuBxrRSEMENTS  of  Towns  akd 

CxTiES  fob  tbk  Ybab  1921  —  Continued. 


itu. 

Itll. 

Crncs  AND 

TOVMB. 

Re- 
quired 
Expend- 
iture. 

Total 

Net 
Expend- 
iture. 

Private 
Work. 

R^ 

imburse- 
ment. 

Tools 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Ddnnis   . 

1600  97 

1868  56 

f   1112  60» 
1      16500 

1   126159 

153138 

1792  97 

163193 

Dighton 

1.18945 

- 

- 

- 

- 

- 

1,200  45 

Douglaa . 

602  69 

- 

- 

- 

- 

- 

623  47 

DoTor 

1,12029 

1.530  87 

2,492  79 

410  58 

1X>54  85 

1.466  43 

1.17031 

Dncut   . 

1,32647 

2.306  76 

985  10 

960  29 

1,259  05 

2.239  34 

1,334  72 

Dudley  . 

1,25920 

- 

- 

- 

- 

- 

1,322  89 

Dunstable 

17419 

675  71 

35710 

50152 

213  69 

715  21 

172  46 

Duxbury 

1,093  03 

1,770  53 

633  26 

77  50 

1.299  96 

1.377  45 

1,741  14 

Eest  Brookfield 

- 

- 

- 

- 

- 

- 

328  54 

Ileflt  Bridfewater  . 

1.445  79 

1.644  84 

1.097  98 

19905 

999  71 

1.198  76 

1,560  53 

East  Longmeadow 

794  81 

- 

- 

- 

- 

829  00 

236  52 

667  47 

10000 

430  95 

128  52 

559  47 

245  50 

Eaethampton 

5,00000 

- 

- 

- 

- 

- 

5,000  00 

Easton    . 

1.799  03 

2.847  71 

/       8400^ 
I     98084 

j  1.048  68 

1.824  74 

2.873  42 

1,875  29 

Edgaitown 

718  81 

- 

- 

- 

- 

- 

792  61 

Enfield   . 

27010 

- 

- 

- 

- 

- 

305  09 

Erving    . 

734  73 

- 

- 

- 

- 

- 

74916 

Eeeez 

548  41 

517  79 

815  50 

- 

307  51 

276  89 

539  51 

Everett  . 

5,000  00 

- 

- 

- 

- 

- 

5,000  00 

Fairhaven 

3,145  66 

- 

- 

- 

- 

- 

3,414  99 

FaU  River      . 

5,00000 

- 

- 

- 

- 

- 

5.Q00  00 

Falmouth 

3.06610 

- 

- 

- 

- 

- 

4.588  71 

Fitobburg 

5.000  00 

- 

- 

- 

- 

5,000  00 

FozboTOUgh    . 

1,266  29 

1.466  97 

45161 

17  30 

857  98 

1,058  66 

1,283  03 

Framingham 

5,00000 

- 

- 

- 

- 

- 

5,000  00 

Fkanklin 

2.586  19 

- 

- 

- 

- 

2.595  94 

Freetown 

554  96 

73316 

194  74 

178  20 

376  42 

.  554  62 

582  35 

Gardner 

5,000  00 

- 

- 

- 

- 

5.000  00 

Georgetown 

59916 

1.435  55 

/       62  141 
t     977  60 

\     836  39 

1.149  87 

1,98626 

612  41 

Gill 

285  04 

- 

- 

- 

- 

- 

297  29 

Gloucester 

5,00000 

- 

- 

- 

- 

- 

5.000  00 

Grafton  . 

1.519  96 

- 

- 

- 

- 

- 

1.963  95 

i 

1  Lead  sold. 


64 


DEPARTMENT  OF  CONSERVATION. 


[Jan. 


Table  showing  Expenditubes  and  RsiMBtTBSEMENTS  OF  Towns  akd 

Cptieb  for  the  Year  1921  —  Continued. 


CiTXKB  AND 

Towns. 


Granby  . 
Granville 
Great  Barrincton 
Greenfield 
Greenwich 

Groton   . 

Groveland 

Hadley  . 

Halifax  . 

Hamilton 

Hampden 

Hanover 

Hanson  . 

Hardwick 

Harvard 

Harwich 

Haverhill 

Heath     . 

Hingham 

Holbrook 

Holden   . 

Holland  . 

Holliston 

Holyoke 

Hopedale 

Hopkinton 

Hubbardaton 

Hudson  . 

Hull 

Huntington 

Ipewich  . 

Kingston 


1S21. 


Re- 
quired 
Expend- 
iture. 


Total 

Net 

Expend- 

itiire. 


Private 
Work. 


Re- 

imburse- 
ment. 


Tools 
supplied. 


Total 

Amount 

received 

from 

State. 


I3AS63 

8t209  4O 

5,000  00 

166  90 

U78  48 

646  72 
M03  00 

376  46 
1.70112 

034  20 
83411 

1.327  40 
82133 
874  76 

6,000  00 

3.668  69 

864  03 

1,020  30 

67  39 

1.031  16 

6,000  00 

1.369  06 

839  89 

364  30 

2,330  98 

6,000  00 

2,422  77 
748  70 


11.669  04 
1,230  22 

800  68 


2,197  70 
1,131  86 

1.065  71 
1.781  62 


079  44 
1,165  78 

919  46 


946  44 


746  89 


1369841 
69  46* 
374  70 
106001 
888  86 


61091 
790  31 


93  001 
954  88 

67  76^ 
87810 


9760> 
27187 
,      117  611 
\  1,368  91 


419  00 

91081 
833  20 


163  001 
703  98 


96401 
238  75 


120  661 
90701 


139146 
684  60 

42412 


1,263  41 
297  76 

244  38 
866  76 


126  41 
I     13643 

}     - 


106  66 


$862  66 
42418 

47623 
12  95 

1,622  14< 
694  82 

1,436  42 
1,197  12 


12191 
495  20 

494  02 


S89  07 


72  61 
236  76 


11,264  12 
1,008  63 


000  36 


2,785  66 
992  57 

1.680  80 
2.063  88 


247  32 
680  68 

382  32 


405  62 


233  86 


Re- 
quired 
Ejcpend- 
iture. 


185342 

25127 

3.410  72 

5,00000 

230  64 

U1883 

65821 
1,172  93 

376  n 
1,764  04 

197  92 

968  39 

848  29 
1.342  63 

824  36 

949  56 
6.000  00 

126  93 
3,683  33 

94624 
1,032  84 
67  45 
1,06134 
5.000  00 
1.38859 

844  78 

419  73 
2,41741 
6.000  00 

41615 
2.62193 

789  74 


i  Lead  sold. 


*  Suppliee  sold. 
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Table  sHowmo  ExPEMDiruBBS  and  REJMBxnusBMENTS  of  Towns  and 

Cities  for  the  Yeab  1921  —  Continued. 


1111. 

Ittl. 

CrriBB  AND 

Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Prirate 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 

quired 

EJEpend- 

iture. 

Lak«yille 

S514  87 

1675  72 

/     $7610» 
\     270  91 

}    $16135 

$547  62 

$708  97 

$529  98 

Lancaster 

1.033  70 

- 

- 

- 

/ 

- 

1,077  32 

Lawrence 

5,000  00 

- 

- 

- 

- 

5,000  00 

Leicester 

1,131  73 

- 

- 

- 

- 

- 

1,163  67 

Lenox 

2.951  37 

- 

- 

- 

- 

- 

2,860  62 

Leominster 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Leverett 

180  11 

- 

- 

- 

- 

- 

179  56 

Lexington 

3.964  16 

- 

- 

- 

- 

- 

4,106  52 

Leyden  . 

114  00 

- 

- 

- 

- 

- 

113  44 

Lincoln  . 

802  43 

958  38 

1.483  62 

- 

2.00r44 

2.00144 

877  06 

Littleton 

663  39 

293  35 

/     702  741 
\      10150 

1         — 

1,010  75 

650  71 

674  68 

Longmeadow 

- 

- 

- 

- 

- 

- 

2,272  77 

Lo^U    . 

5.000  00 

• 

- 

- 

- 

- 

5,000  00 

Ludlow  . 

3.371  05 

- 

- 

- 

- 

— 

3,526  77 

Lunenburg 

74625 

802  31 

1.174  85 

56  05 

1,038113 

1.094  18 

739  40 

Lsmn 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Lsmnfield 

79171 

1,630  61 

639  65 

864  40 

1.100  86 

1,965  26 

824  03- 

Maiden  . 

5,000  00 

- 

- 

- 

- 

- 

5,000  00 

Manchester 

4,622  88 

- 

- 

- 

- 

— 

4,723  30 

Mansfield 

2.538  48 

- 

- 

- 

- 

2,533  52 

Marblehead 

4.753  19 

- 

- 

- 

- 

- 

5,000  00 

Marion    . 

1.334  63 

1,314  73 

682  40 

- 

1.453  13 

1,433  13 

1,365  86 

Marlborough 

5,000  00 

- 

- 

~ 

- 

- 

5,000  00 

Marshfield 

1.21029 

1,210  49 

/       60121 
\  2.383  66 

}     - 

1,78715 

1,787  15 

1,350  71 

Maahpee 

200  58 

1,760  13 

460  14 

1,549  55 

420  86 

1.970  41 

213  44 

Mattapoisett 

857  31 

- 

- 

- 

- 

- 

847  62 

Maynard 

2,08180 

- 

- 

— 

- 

- 

2.114  80 

Medfield 

883  76 

1,772  87 

/       35  701 
\      94800 

1     88911 

827  49 

1,716  60 

1      890  47 

1 

Medford 

5.000  00 

- 

- 

- 

- 

- 

1    5,000  00 

Medway 

963  06 

- 

- 

- 

- 

- 

996  76 

Melrose  . 

5,000  00 

~ 

- 

- 

- 

5,000  00 

Mendon  . 

32514 

- 

- 

- 

- 

- 

36120 

1  Lead  sold. 
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Table  showing  Expbnditubes  and  RsiKBUBSBifENTS  of  Towns  and 

CiTiBS  for  the  Year  1921  —  Continued, 


• 

Ittl. 

Ittl. 

cxtibs  akd 
Towns. 

Re- 

quired 
Expend- 
iture. 

Total 

Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Merrimac 

1093  48 

11.27802 

/     $2750* 
1     374  73 

$68454 

•409  73 

1994  27 

17134* 

Methuen 

5.000  00 

- 

- 

- 

- 

- 

54)0000 

Middleborough 

2.380  09 

2.94143 

1.52311 

574  74 

908  47 

1.638  21 

2.791  tt 

Middleton 

448  88 

892  22 

/      100  00^ 
1     50150 

443  59 

424  80 

808  45 

40141 

MUford  . 

4.823  13 

- 

- 

- 

- 

- 

4.880  93 

MUlbury 

1.750  05 

- 

- 

- 

- 

- 

1.795  80 

MUIia 

820  84 

- 

- 

- 

17  00 

— 

83411 

MiUvUle . 

53125 

- 

- 

- 

— 

53929 

MUton    . 

5.000  00 

- 

- 

- 

- 

— 

54)0000 

MonAOQ  . 

83012 

- 

- 

- 

- 

- 

83450 

Montacue 

3.071  42 

- 

- 

- 

- 

- 

3,707  10 

Nahant  . 

1.070  01 

- 

- 

- 

1 

- 

1.724  02 

Nantucket 

2.200  05 

- 

- 

• 

- 

- 

240095 

Natick    . 

3.904  07 

- 

- 

- 

- 

- 

3.906  45 

Needham 

4.38000 

- 

- 

- 

- 

— 

44M642 

New  Bedford 

5.000  00 

- 

- 

- 

~ 

— 

5,00000 

New  Braintree 

203  83 

- 

- 

- 

- 

21100 

New  Salem 

208  94 

- 

- 

- 

- 

- 

312  84 

Newbury 

049  81 

1.013  20 

/     484  001 
I  1.311  41 

}     903  39 

1.253  87 

2.21720 

71913 

Newburyport 

4,775  50 

- 

- 

- 

- 

4.887  77 

Newton  . 

5,000  00 

- 

- 

- 

- 

- 

6.00000 

Norfolk  . 

532  17 

983  05 

/       25921 
1     293  50 

}     45088 

65117 

1.002  05 

542  01 

North  Andover 

2.904  99 

- 

- 

- 

- 

- 

3.14530 

North  Attleborougl] 

i    3.453  37 

- 

- 

- 

- 

- 

3.54135 

North  Brookfield  . 

878  50 

- 

- 

- 

- 

— 

887  54 

North  Reading 

00714 

1.22184 

705  02 

014  70 

1,12773 

1.742  43 

035  73 

Northampton 

5,000  00 

- 

- 

- 

- 

- 

54)00  00 

Northborough 

818  00 

1.578  57 

J     227  00» 
1     287  28 

}     759  91 

1.09188 

1.851  79 

833  06 

Northbridge  . 

2,403  45 

- 

- 

- 

- 

- 

2.58033 

Northfield 

095  04 

- 

- 

- 

- 

- 

70143 

Norton   . 

829  38 

1.294  13 

r       22501 
I     235  89 

}     404  75 

35007 

814  82 

874  49 

Norwell  . 

536  57 

1.455  35 

1.422  33 

918  78 

81100 

1.729  78 

572  35 

1  Lead  sold. 
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Table  showing  Expenditures  and  Reimbxtbsements  op  Towns  and 

Cities  fob  the  Year  1921  —  Continued. 


Ittl. 

Ittl. 

CXTXH  AND 
TOWKS. 

Re- 
quired 
Expend- 
iture. 

Totol 

Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 

Amount 

received 

from 

Stote. 

Re- 
quired 
Expend- 
iture. 

Norwood 

15.000  00 

- 

- 

- 

— 

- 

$5.00000 

Oak  Bluffs     . 

1.049  83 

11,593  34 

- 

- 

$1,36171* 

$986  71 

1,148  78 

Oakluun 

17612 

- 

- 

- 

- 

- 

177  40 

Oraofe   . 

1347  72 

- 

- 

- 

- 

- 

2,097  87 

Orleans  . 

656  n 

646  50 

$507  29 

- 

518  76 

608  49 

66110 

Oxford    . 

97712 

- 

- 

- 

- 

- 

983  59 

Palmer  . 

8.873  48 

- 

- 

- 

- 

- 

4,18632 

Paxton    . 

195  45 

- 

- 

- 

- 

- 

194  56 

Peabody 

5.00000 

— 

• 

- 

- 

- 

6,000  00 

Pelbam  . 

22012 

- 

- 

- 

- 

- 

280  49 

Pembroke 

579  63 

1.86216 

/       71 70* 
i  1,712  50 

\  $1,282  93 

912  42 

2,195  35 

617  66 

Pepperell 

1.089  29 

2,164  95 

/      117  70* 
1     46369 

j  1,076  66 

789  74 

1,865  40 

1,222  05 

Petenbam 

554  23 

- 

— 

- 

- 

- 

665  29 

PbilHpstOD     . 

139  40 

- 

- 

- 

- 

- 

149  91 

Plaioville 

478  75 

792  80 

390  67 

14  05 

1,143  76* 

867  81 

61108 

Plsrmoutb 

5.00000 

- 

~ 

- 

- 

- 

6.000  00 

Plsrmpton 

228  27 

1327  99 

/       3800* 
1     20545 

}     799  72 

400  60 

1300  32 

286  25 

Till  ■      ■  11  *a 

iTeseoct . 

• 

11003 

— 

— 

- 

- 

- 

116  80 

Princeton 

447  53 

2.016  19 

/       3400' 
1       6225 

1  1.668  66 

24177 

1.810  43 

47647 

Prorincetown 

1325  04 

- 

- 

- 

- 

- 

1.65162 

Qttiney  . 

5.00000 

- 

- 

- 

- 

- 

6,00000 

Randolpb 

U1S68 

- 

- 

- 

264  70 

— 

1341 24 

Raynbam 

546  64 

532  89 

444  00 

- 

6803 

54  28 

66740 

Reading 

3,68612 

- 

- 

- 

- 

8.806  54 

69015 

- 

- 

- 

- 

- 

698  96 

5.00000 

- 

- 

- 

- 

- 

6,000  00 

Roebester 

46917 

580  73 

276  69 

6156 

326  66 

38811 

444  03 

Rockland 

2,662  94 

- 

- 

- 

- 

— 

2.648  43 

Roekport 

1,818  11 

- 

- 

- 

- 

- 

1,868  23 

Rowe 

- 

— 

- 

- 

- 

- 

11418 

Rowley  . 

489  21 

1,178  81 

/     48700> 
1     68266 

}     73960 

136615 

1,806  75 

46183 

Rosralston 

c 

40107 

— 

•• 

^ 

^" 

^ 

412  92 

1 

1  Lead  sold. 


*  Includes  qyrayer.  for  wbioh  town  paid  one-balf. 
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Table  showing  Expenditures  and  Reimbursements  op  Towns  and 

Cities  for  the  Year  1921  —  Continued, 


mi. 

CiTISS  AND 

Towns. 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 

Amoimt 

received 

from 

Stote. 

Re- 
quired 
Expend- 
iture. 

Rutland 

$430  08 

- 

-• 

— 

- 

- 

$440  67 

Salem 

5.000  00 

- 

- 

- 

- 

- 

5,000  00 

Salisbury 

933188 

$798  31 

/      $8992> 
\  1.06648 

' 

- 

$732  01 

$59644 

99513 

Sandwich 

636  93 

1.436  45 

/     216  611 
I      870  70 

1 

$799  52 

777  09 

1.576  61 

662  36 

Saugus    . 

3.385  72 

- 

- 

- 

- 

- 

3.548  00 

Scituate  . 

2,923  87 

- 

- 

- 

- 

- 

3,03926 

Seekonk 

1,019  04 

- 

- 

- 

- 

— 

1.012  02 

Sharon    . 

1.53169 

1.478  33 

543  74 

- 

783  25 

729  97 

1,58816 

Shelburne 

936  36 

- 

- 

- 

- 

93724 

Sherborn 

704  35 

2,242  31 

/       2080» 
1  1,281  75 

} 

1.537  96 

1.319  10 

2,857  06 

716  92 

Shirley    . 

785  83 

79175 

490  95 

- 

466  58 

466  58 

792  76 

Shrewsbury    . 

1.839  37 

1,673  83 

/      490211 
\      55435 

} 

- 

478  49 

312  96 

1.953  40 

Shutesbury 

157  87 

- 

- 

- 

- 

- 

149  21 

Somerset 

1,154  47 

- 

- 

- 

- 

1,20116 

Soroervilie 

5,000  00 

- 

- 

- 

5,00000 

South  Hadley 

2.206  78 

- 

- 

- 

- 

- 

2.167  97 

Southborough 

96314 

1.701  06 

/       31  141 
I     918  88 

1 

1 

747  92 

784  08 

1.532  00 

1417  95 

Southbridce   . 

4.468  90 

- 

- 

- 

- 

- 

4.53810 

Southwick 

- 

- 

- 

- 

- 

- 

464  04 

Spencer  . 

1,524  52 

- 

- 

- 

- 

- 

1.56806 

Springfield 

5,00000 

- 

- 

- 

- 

- 

5.00000 

Sterling  . 

596  82 

848  27 

/      129821 
1      14535 

} 

25145 

489  46 

740  91 

602  35 

Stockbridge    . 

2,298  32 

— 

» 

- 

- 

- 

2,31645 

Stonebam 

2,960  59 

- 

- 

- 

— 

- 

8.100  15 

Stoughton 

2.346  88 

- 

- 

- 

- 

— 

2,377  6 

Stow 

632  89 

816  51 

f     567  51 1 
1     456  70 

1 

142  33 

U97  07 

1.339  40 

687  06 

Sturbridge 

438  90 

- 

- 

- 

- 

- 

489  45 

Sudbury 

603  44 

988  75 

/     355  361 
I     704  07 

} 

385  81 

1.103  83 

1.489  14 

652  16 

Sunderland 

368  44 

- 

- 

- 

- 

- 

365  43 

Sutton    . 

677  30 

- 

- 

- 

- 

- 

71509 

Swr'ampscott 

5,000  00 

- 

- 

- 

- 

5,00000 

Swansea 

846  63 

— 

— 

— 

— 

851  21 

1  Lead  sold. 
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Table  showing  Expenditubeb  and  Rbuibubsbhbnts  of  Towns  and 

CiTiKS  FOH  OHB  Year  1921  —  ConUmied. 


ini. 

1122. 

CITTB8  AND 
T0WN». 

Re- 
quired 
Expend- 
iture. 

Total 
Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Tools 
supplied. 

Total 

Amount 

received 

from 

State. 

Re- 
quired 
Expend- 
iture. 

Taunton 

15.000  00 

- 

- 

- 

- 

- 

85.000  00 

Templeton 

1.038  80 

864127 

8373  88 

- 

19  76 

- 

1.067  34 

Tewksbury     . 

1.16G15 

2,44814 

810  91 

11.291  99 

1.378  40 

82,670  39 

1,172  96 

Tisbury  . 

97127 

1.486  89 

74  00 

90  62 

1.062  20  > 

1.617  82 

1.013  93 

Topefield 

944  94 

1.344  03 

553  60 

399  09 

336  59 

735  68 

1.000  34 

Townaend 

82804 

1.324  39 

538  32 

496  35 

728  78 

1.220  06 

838  64 

Truro 

26026 

44801 

99  00 

187  75 

353  96 

44173 

25623 

Tyngiborougb 

37727 

2.176  67 

1,360  43 

1.799  40 

1.390  76 

3.190  16 

394  96 

Upton 

59318 

- 

- 

- 

- 

- 

582  29 

Uxbridge 

2,197  94 

- 

- 

- 

- 

- 

2.618  16 

Wakefield 

5.000  00 

- 

- 

- 

- 

- 

5.000  00 

Wales      . 

14514 

- 

- 

- 

- 

- 

14418 

Walpole  . 

3.243  98 

- 

- 

- 

- 

- 

3,416  67 

Waltham 

5.000  00 

- 

- 

- 

- 

— 

5.000  00 

Ware 

2.638  46 

- 

- 

- 

- 

- 

2.698  07 

Wareham 

3.298  73 

- 

- 

- 

- 

- 

3.357  26 

Warren    . 

1,53030 

- 

- 

- 

- 

- 

1.614  71 

Warwick 

188  82 

- 

- 

- 

- 

- 

206  78 

Watertown 

5.000  00 

- 

- 

- 

- 

- 

5.000  00 

Wayland 

1.207  28 

960  69 

1,088  22 

— 

1.106  62 

860  03 

1.640  05 

Webster  . 

4.147  65 

- 

- 

- 

- 

- 

3.788  13 

Wellesley 
Wellfleet 

5.00000 
35188 

* 

090  58 

/       10  641 
I     24100 

}     338  70 

407  70 

746  40 

5.000  00 
372  77 

Wendell  . 

266  09 

- 

- 

- 

— 

- 

295  38 

Wen  ham 

1,083  36 

1.053  36 

36716 

- 

449  49 

419  49 

1,096  64 

West  Boylston 

512  68 

932  10 

/       74  30» 
\     573  20 

}     419  42 

518  57 

937  99 

524  12 

Weit  Bridfewater  . 

833  36 

2.013  10 

/       89  40^ 
1     55039 

}  1.179  74 

870  97 

2.050  71 

877  56 

West  Brookfield 

46113 

- 

- 

- 

— 

- 

454  94 

West  Newbury 

434  48 

844  50 

/       3900> 
1     922  97 

1     35002 

746  63 

1.096  65 

437  40 

West  Springfield     . 

5.000  00 

- 

- 

- 

- 

- 

5.000  00 

West  Tbbury 

24007 

- 

- 

- 

- 

— 

250  21 

Westborougb  . 

f • 

1,485  20 

2.406  47 

f       48  32» 
1     68176 

}     92127 

766  65 

1,687  92 

1,516  63 

1 

>  Lead  sold. 


*  Includes  sprayer,  for  which  town  paid  one-half. 
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Table  showing  Expenditures  and  Reimbursements  of  Towns  and 

Cities  for  the  Year  1921  —  Concluded, 


ini. 

vm. 

citxc8  akd 
Towns. 

Re- 
quired 
ESxpend* 
iture. 

Total 

Net 
Expend- 
iture. 

Private 
Work. 

Re- 
imburse- 
ment. 

Took 
supplied. 

Total 

Amount 

received 

from 

SUte. 

Re- 
quired 
E^cpend- 
iture. 

Weetford 

Weathampton 

Westminster 

Weeton   . 

Westport 

Westwood 

Weymouth 

Whitman 

Wilbraham 

Wilmington 

Winchendon  , 

Winchester 

Winthrop 

Wobum  . 

Worcester 

Wrentham 

Yarmouth 

r              - 

»            • 

91,099  68 

462  83 

2,164  52 

1.85517 

1.105  05 

5.000  00 

2.506  83 

848  25 

977  02 

1,964  55 

5,000  00 

5,000  00 

5,00000 

5,000  00 

763  52 

810  58 

6948  08 

774  35 
4,46501 

2,900  75 
1,112  18 

/   6451  90^ 
\     55202 

283  38 
417  50 

766  50 
627  95 

— 
631152 

1,923  73 

30160 

61,406  75 

39512 
2,082  52 

1,374  09 
719  66 

61.25720 

706  64 
2,092  52 

8,297  82 
1,02126 

61.234  46 

131  53 

468  42 

2,328  94 

1.84688 

1,131  68 

5,00000 

2,54515 

85918 

1,007  97 

2,020  58 

5,00000 

5.000  00 

5/10000 

5,00000 

819  96 

87180 

i  Lead  sold. 
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The  DisTRifiiTTiON  of  Supplies. 

Supplies,  including  arsenate  of  lead  and  hose,  have  been  fur- 
nished to  towns  and  cities  doing  gypsy-moth  work  as  usual.  The 
amounts  given  in  the  list  below  do  not  always  correspond  exactly 
with  the  aid  given  the  towns,  as  some  towns  make  payments  to 
the  State  for  all  or  a  part  of  the  bill  for  supplies,  according  to 
the  amount  of  their  net  expenditure  or  their  class,  under  the 
provisions  of  section  4,  chapter  132  of  the  General  Laws. 

For  amounts  received  from  this  office  in  reimbursement  and 
for  expenditures,  see  table  on  page  61. 


List  of  Cities  and  Towns  and  Amounts  of  Supplies  furnished  for 

1921. 


Abington  . 

$1  50 

Hanson 

$694  82 

Acton 

.      1,101  16 

Harvard    . 

.      1,436  42 

Ashbumham 

177  60 

Harwich    . 

.      1,107  12 

Ashby 

608  75 

Holbrook  . 

121  01 

Ashland 

101  18 

Holden 

405  20 

Avon 

188  30 

Holliston  . 

404  02 

Ayer 

42  04 

Hopkinton 

380  07 

Bedford 

.      1,089  46. 

Ipswich 

72  61 

Berkley 

109  80 

Kingston   . 

236  76 

Berlin 

363  02 

Lakeville   . 

547  62 

Bolton 

.      1,247  80 

Lincoln 

.     2,001  44 

Boxborough 

637  33 

Littleton    . 

.      1,010  75 

Boxford 

753  80 

Lunenburg 

.      1,038  13 

Boylston    . 

432  86 

Lynnfield  . 

.      1,100  86 

Brewster    . 

320  79 

Marion 

.      1,453  13 

Bridgewater 

.      1,223  68 

Marshfield 

.      1,787  15 

Burlington 

698  44 

Mashpee    . 

420  86 

Carlisle 

747  82 

Medfield    . 

827  40 

Carver 

2,403  00 

Merrimac  . 

400  73 

Chatham  . 

11  96 

Middleborough  , 

063  47 

Chelmsford 

109  72 

Middleton 

424  86 

Dennis 

531  38 

Millis 

17  00 

Dover 

1,054  85 

Newbury  . 

.      1,263  87 

Dracut 

1,250  05 

Norfolk      . 

561  17 

Dunstable 

213  69 

North  Reading 

.      1.127  73 

Duxbury   . 

1.299  95 

Northborough 

.      1.001  88 

East  Bridgewate 

r 

999  71 

Norton 

350  07 

Eastham    . 

128  52 

Norwell 

811  00 

Easton 

1,824  74 

Oak  Bluffs 

.      1,361  71 

Essex 

.      307  51 

Orleans 

518  76 

Foxborough 

857  98 

Pembroke 

012  42 

Freetown  . 

376  42 

Peppcrell  . 

780  74 

Georgetown 

1.149  87 

PlainviUe  . 

.      1.143  76 

Groton 

862  66 

Plympton 

400  60 

Groveland 

424  13 

Princeton  . 

241  77 

Halifax 

476  23 

Randolph  . 

264  70 

Hamilton  . 

12  95 

Raynham  . 

68  03 

Hanover    . 

.      1.522  14 

Rochester 

326  55 
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List  of  Cities  and  Towns  and  Amounts  of  Supplies  furnished  for 

1921  —  Concluded. 


Rowley 

Salisbury 

Sandwich 

Sharon 

Sherbom 

Shirley 

Shrewsbury 

Southborough 

Sterling 

Stow 

Sudbury    . 

Templeton 

Tewksbury 

Tisbury 

Topsiield   . 

Townsend 


$1,066  16 
732  01 
777  09 

783  25 
1,319  10 

466  58 
478  49 

784  08 
489  46 

1,197  07 

1,103  83 

9  76 

1,378  40 

1.952  20 

336  59 

723  73 


Truro 

Tyngsborough 
Wasriand   . 
Wellfleet    . 
Wenham    . 
West  Boylston 
West  Bridgewater 
West  Newbury 
Westborough 
Westford  . 
Westminster 
Weston 
Wilmington 
Yarmouth 


Automobile  supplies 

General  forestry  and  nurseries 

Prevention  of  forest  fires 

Maintenance  of  forests 

Maintenance  of  nurseries 

Special  North  Shore  fund 

Purchase  and  development  of  State  forests 

Purchase  and  planting  of  forest  lands 

Maintenance  of  Standish  Monument 

Exi>erimental  work 

Massachusetts  Highway  Division 

Traveling  sprayers  and  trucks  . 


$253  98 

1,390  76 

1,106  62 

407  70 

449  49 

518  57 

870  97 

746  63 

766  65 

1.408  75 

395  12 

2,092  52 

1,374  09 

719  66 


$80,215  26 

$1,053  92 

215  38 

135  37 

285  87 

27  35 

3,511  93 

244  80 

1  90 

5  25 

12  60 

845  25 

941  62 

$7,281  24 


Statement  of  Expenditures  and  Receipts  on  State  Forests  for 

THE  Year  ending  Nov.  30,  1921. 


ExPBNsse 

\. 

General 

State  Forest. 

Planting 
and 

Upkeep. 
Fire  Lines. 

Surveying, 
etc. 

Land. 

Total. 

Receipts. 

Nursery. 

Roads, 

etc. 

Arthur  Warton  Swann  . 

1619  00 

8640  54 

$318  25 

^ 

$1.586  79 

$4.873  44 

Bear  Mountain 

~ 

•. 

1.505  25 

$23.283  00 

24.788  25 

— 

Colrain  . 

3.000  00 

444  63 

232  50 

1.474  00 

5.751  IS 

— 

Conway 

1.120  11 

334  60 

164  48 

330  00 

1.940  28 

— 

Erving 
Harold  Parker 

310  63 

1.276  15 

904  66 

3.057  60 

5.647  04 

— 

287  35 

m. 

231  00 

^ 

518  35 

26  00 

Mohawk  Trail 

— 

m. 

3.405  83 

50.625  00 

54.080  83 

30  12 

Mount  Grace 

— 

665  09 

1.054  36 

22.400  00 

24,110  35 

— 

Mylee  Standish     . 

3.075  80 

8.783  41 

170  60 

- 

12.038  81 

256  00 

Otter  River  . 

2.343  08 

2.050  14 

— 

- 

4.394  12 

20  00 

Sandwich 

— 

> 

403  60 

952  69 

1.446  19 

275  00 

Savoy  Mountain   . 

080  40 

670  45 

2.730  67 

5.633  50 

9,915  11 

— 

Tolland 

1,44106 

1.363  65 

2.080  47 

1.280  00 

6.166  18 

— 

Wendell 

- 

577  14 

1,901  66 

9.811  06 

12.380  75 

— 

ToUls      . 
1               

i               • 

$18,787  42 

$16,804  70 

$15,382  23 

$118,747  74 

$164,722  18 

$5.469  56 
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List  of  Forest  Wardens  and  Local  Moth  Superintendents. 

[Alphabetically  by  towns  and  cities.] 


3 


District 
Number. 


Forest  Warden. 


Town  or  City. 


Tx)cal  Moth 
Superintendent. 


Div. 
No. 


a  . 
I  . 

3  . 
5  . 
5  . 

5  . 
1  . 

4  . 
I  . 
1  . 
C  . 
C  . 

6  . 

1  . 
6  . 

2  . 
4  . 

2  . 
1  . 

3  . 

4  . 

5  . 

1  . 
4  . 

2  . 

1  . 

2  . 
4  . 

e  . 
1  . 
1  . 

4  . 

5  . 
4  . 

3  . 


John  H.  McMaokins 
Wm.  H.  Kingsley 
Saul  Guibeault    . 
Edgar  A.  Desrette 
Edw.  M.  Hitchcock 
Wm.  F.  Milligan  . 
James  £.  Feltham 
A.  F.  Bardwell    . 
Lester  Hilton 
Walter  H.  Pierce 
C.  H.  Billings 
W.  S.  Green 
Ralph  Tredick     . 
F^ed  E.  Johnson 
Frank  P.  HaU     . 
Hiram  R.  Packard 
J.  F.  Searles 
Stephen  C.  Graham 
Dewey  P.  Downing 
Zebina  H.  Jenkins 
Albert  E.  Traver 
P.  B.  McCormack 
Irving  C.  Waite   . 
John  J.  Fairchild 
L.  F.  Thayer 
John  F.  Leonard 
Gideon  H.  Babbitt 
Forrest  E.  Day    . 
Therman  H.  Keet 
Robert  H.  Grant 
E.  N.  Bartlett 
John  H.  Dwyer  . 
I.  E.  Whitney 
Harry  L.  Sutton 

Walter  E.  R.  Nye 


Abincton 
Acton   . 
AciuhiMt 


Alford  . 

AiBMbury 

Amhcnt 

AndoTtr 

Arllnffton 

Aahbumhajn 

Aahbj  . 

Aihltold 

Ashland 

Athol    . 

Attlaboro 

Auburn 

Afon 

Ayar 

Bamatabls 


B«ok*t  . 

Badford 

Balcbartown 

BalHnghMB 

Balmont 


Bvlln  . 
Bamardaton 
,  Batarly 
BlUorlca 
Blackstona 
BUndford 
Bolton  . 
Boston 
Bourns 


C.  F.  Shaw 
Albert  H.  Perkins 
Thoe.  Rogsrson 
Edgar  A.  Deyette 
E.  M.  Hitchcock 

Joseph  Merrill    . 
W.  H.  Smith 
Edw.  H.  Berry  . 
Daniel  M.  Daley  * 
Chas.  H.  Pratt  . 
Carl  H.  Houghton 

Theodore  P.  Hall 
Georgs  A.  Whitney 
W.  E.  S.  Smith  . 
J ,  V .  oeaples 
W.  W.  Beals 
John  E.  Keegan 
Robert  Cross 
Jas.  A.  Dwinnell 

W.  A.  Cutler 
E.  C.  Howard    . 
Lewis  E.  Whitney 
Martin  Troy 
A.  A.  Briggs 
Albert  R.  Jones 
Edwin  B.  Hale  . 
Jas.  W.  Blaokmer 
FVancis  J.  Dolan 
A.  J.  Duggan 

C.  £.  Mace 
Wm.  P.  Long 
Edw.  D.  Niokerson 


5 
2 
4 
6 
6 

3 
6 
3 
2 
2 
2 

2 
6 
4 
6 
4 
2 
5 
6 

3 
6 
4 

2 
4 
2 
6 
1 
3 
6 

2 
1 
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List  of  Forest  Wardens  and  Local  Moth  Superintendents  —  Con. 


1 
1 

4 
2 
3 
3 
4 
3 
4 
2 
6 
1 

2 
1 
3 
6 
4 
3 
1 

5 
5 
5 
4 
3 
6 
4 
3 

e 
1 

6 
5 
A 

4 
1 
2 


DiSTBXCT 
NCMBBR. 


Forest  Warden. 


Town  or  City. 


H.  J.  Livermore  . 
C.  E.  Brown 
John  N.  Flasg     . 
Fred  Tenney 
Thomas  B.  Tubman   . 
F.  C.  Worthen 
Geo.  E.  Hitchcock 
Wm.  F.  Daley     . 
Merrill  A.  Love   . 
Geo.  H.  Johnson 
Gilbert  E.  Qriswold    . 
Walter  W.  Skelton 

Edw.  F.  Healy  . 
Geo.  G.  WUkins  . 
James  S.  McKay 
Albert  L.  Veber  . 
Marcus  W.  Carpenter  . 
Geo.  W.  Ryder  . 
Herbert  M.  Sturtevant 

Daniel  L.  Wood  . 
Wm.  H.  Babb      . 
Wm.  H.  Baker,  Jr. 
Frank  J.  Thetreault 
Robert  W.  Vincent 
A.  G.  Caswell 
Andrew  J.  Robinson 
Wm.  J.  Brennock 
F.  A.  Walden 
Harry  E.  Tuttle 
Edgar  Jones 
Wm.  H.  Mansell 
John  M.  Caesar 
Leroy  H.  Thayer 
Michael  H.  Barry 
C.  H.  Brownell    . 


Boiboroufh 
Bosfwd 
Bojlston 
Braintra* 


Brldgswatar 
Brlnllald 


Brookfleld 
BrooUliu 


BiiriiBffton 
OMBbrldg* 
Oaniofi 
OArilida 


Ohutomont 

Charlton 

Chatham 

ChaloMford 

ChalMa 

ChMhira 

ChMtar 

ChMtOTteld 

Chloopee 

Chilmark 

Clarkibarff 

Clinton 

CohaaMt 

Cohmin 

Conoord 

Conwaj 

Cummlngton 

Dalton 

Dana    . 

Danfvn 

Dartmouth 


Local  Moth 
Superintendent. 


S.  D.  Sahnon,  3d 
Charles  Perley  . 
Walter  A.  Stone 
Wm.  J.  McCusker 
Abbott  N.  Baker 
F.  C.  Worthen   . 
Fhtnk  G.  Hitchcock 
Rufus  H.  Carr  . 
Albert  Hobba     . 
Ernest  B.  Dane 

Walter  W.  Skelton 
J.  F.  Donnelly  . 
Wm.  H.  Gallivan 
Geo.  G.  Wilkins 
James  S.  McKay 

Thos.  Ashworth 
Menrsm  R.  Martin 
Chas.  R.  Forsythe 
J.  A.  O'Brien 


Edw.  Bourbeau 
Abnon  S.  Tilton 
A.  G.  Caswell    . 
Pftter  R.  Gibbons 
Joseph  £.  Grassie 
E.  F.  Copeland  . 
H.  P.  Richardson 


Thos.  L.  Thayer 
T.  E.  Tinsley  . 
E.  M.  Munson    . 


DiT. 
No. 


2 
3 
6 
4 
5 
6 
6 
6 
6 
1 

3 
2 
4 
3 
.5 

6 
5 

3 
1 


6 
5 
5 
2 
5 
ft 
2 


ft 
1 

4 
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List  < 

OP  Forest  Wardens  and  Local  Moth  Superintendents  — 

Con. 

DiSTBICT 
NUMBEB. 

Forett  Warden. 

Town  or  Ci 

.„                 IxMsal  Moth 
"•''            Superintendent. 

Div. 
No. 

2   .           .           .           . 

Henry  J.  Harrigan 

.     J.  T.  Kennedy  . 

• 

Wm.  L.  Harris     . 

DMrflald 

.     Wm.  L.  Harris  . 

3  . 

Chaa.  £.  Pieroei . 

Dtanis 

.    Joseph  R.  Helen 

2  . 

Ralph  Earl  . 

Diffhton 

.     Albert  N.  Goff  . 

4  . 

Wm.  L.  Churoh  . 

DoufUs 

.     F.J.  libby 

2  . 

Richard  T.  Breagy 

Dofv   . 

.     H.  L.  MaoKensie 

1  . 

Frank  H.  Gunther 

Draeut 

.     T.  F.  Carrick     . 

4  . 

GUbert  Gion 

Dudtoj 

.     Herbert  J.  HiU  . 

1  . 

Arehie  W.  Swallow 

Dunstabls 

.     W.  H.  SaviU 

i  . 

H.  E.  Merry 

Dusbury 

.    John  D.  Morrison 

^  . 

Allan  B.  Shaw     . 

iMtBridg*! 

iratar    AUan  B.  Shaw  . 

4  . 

Arthur  LeDouz  . 

lastBrookfl 

laid  .     Milton  A.  Putnam     . 

4  . 

Herman  W.  King 

1.  Longmaa^ 

low      Herman  W.  King 

Z  . 

Adin  L.  GUI 

.     Wm.  B.  Higgins 

5  . 

John  M.  Dineen  . 

n     .    Chas.  Kuhfuss  . 

2  . 

Daniel  F.  Lordan 

BMton 

.     R.  W.  Melendy  . 

3  . 

Manuel  S.  Roberta 

Idfartown 

.     John  P.  Fuller  . 

^  . 

Frank  Bradford  . 

Igmnont 

■                ■ 

4  . 

Clinton  POwell    . 

■wlUIH 

.     H.  C.  Moore 

•e  . 

Chaa.  H.  Holmes 

■rting  . 

Chas.  H.  Holmes 

1  . 

Otis  O.  Story 

^^^Bi^^F^k 

.     Otis  O.  Story     . 

- 

- 

- 

IftfSlt 

Dana  Hanson    . 

2  . 

H.  T.  Howard     . 

ratrhaven 

.     G.W.King 

2  . 

' 

Wm.  Stevenson   . 

raURivw 

Wm.  Stevenson  . 

■3  . 

Herbert  H.  Lawrence  . 

ralmouth 

.     W.  W.  Eldridge,  Jr.   . 

«  . 

Guy  A.  Hubbard 

Fitehburff 

.     Guy  A.  Hubbard 

5  . 

H.  B.  Brown 

Florida 

■     .  • 

2  . 

Frank  C.  Carpenter    . 

ro^borouffh 

.     C.  W.  Parkhurst 

J  . 

B.  P.  Winch 

1       .     N.  I.  Bowditoh  . 

2  . 

Ernest  L.  Metcalf 

nraaklin 

.     J.  W.  Stobbart  . 

2  . 

Lyman  B.  Grinnell 

Vt'MlOffli 

Lsrman  B.  Grinnell   . 

6  . 

Geo.  S.  Hodgman 

Oardnar 

.     Chas.  J.  Crabtree 

Z  . 

Nelson  A.  Fhincin 

Oaj  Haad 

Nelson  A.  Franois 

1  . 

Leslie  P.  Merrill  . 

Oaorgatown 

Jacob  Hasen 

^  . 

Lewis  C.  Munn    . 

om 

Warren  R.  Purple 

1  . 

Harland  W.  Dann 

Olouoattar 

* 

.     Harland  W.  Dann 

5  . 

Frank  L.  Rioe 

Ooahon 

■                • 

- 

1  Deceased. 
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DEPARTMENT  OF  CONSERVATION. 


[Jan. 


List  op  Forest  Wardens  and  Local  Moth  Superintendents  —  Con. 


NuifBBB. 


Forest  Warden. 


Town  or  City. 


Local  Moth 
Superintendent. 


DiT. 
No. 


3  . 

4  . 

4  . 

5  . 

5, 

6  . 
4  . 
1  . 
1  . 
4  . 

3  . 
1  . 

4  . 
6  . 
3  . 

3  . 

4  . 

4  . 
3  . 

5  . 

1  . 

6  . 
6  . 

3  . 
5  . 

2  . 

4  . 

4  . 
12 

5  . 
4  . 
1  . 

4  . 
1  . 

5  . 
1  . 

CI 


FVederick  A.  Veeder 
Elmer  E.  Sibley  . 
Chas.  N.  Rust     . 
A.  C.  Sheets 
Daniel  W.  Flynn 
John  W.  Bragg     . 
Wm.  H.Walker  . 
A.  A.  Wood 
Geo.  L.  Nelson    . 
Edward  P.  West  . 
Geo.  H.  Armstrong 
lYed  Berry  . 
John  Swenson 
Alfred  Rathbun  . 
Louis  E.  Stone    . 
Simeon  Thompson 
George  J.  Fay 
George  C.  Maynard 
John  Condon 
Tted  T.  Bardwell 
John  B.  Gordon  . 
Herbert  A.  Holden 
S.  G.  Benson 
Wm.  L.  Howard  . 
Alfred  N.  Warren 
Melvin  L.  Coulter 
Fred  F.  Taylor    . 
Arthur  F.  Blodgett 
Walter  A.  Collins 
C.  J.  Haley 
S.  E.  Kellogg 
George  W.  Smith 
Wm.  F.  Noone     . 
M.  P.  Mitchell     . 

John  Kirby 
Thomas  R.  Roberts 


Ootaold 
Orafton 
Chmnby 

Oreat  Bacrinffton 
QrMnilBld   . 
€ta«enwlch  . 
Groton* 
Grofel&nd  . 
Hadlay 
Balifaz 
Banilton    . 
Hampd«n    . 
Hancock 
HanoTcr 
Hanson 
Hardwick    . 
Kanrard 
Harwich 
Hatllald 
HavwhlU     . 
Hawlay 
Haath  . 
Hlngham 


Holbrook 

Boldan 

Holland 

HolUiton 

Holyokc 

Hopedalc 

Hopkinton  . 

Hubbarditon 

Hudson 
HuU     . 
Huntington 
Ipswich 


C.  K.  Despeau  . 
George  A.  Harris 

Daniel  W.  Flynn 
John  W.  Bragg 
Thos.  Severance,  Jr. 
Shadrach  Evans 
R.  D.  Larive 
Leroy  C.  Savin  . 
John  A.  Wood    . 
Harry  R.  McGregor 


Basil  S.  Simmons 
Simeon  Thompson 
George  J.  Fay    . 
George  C.  Maynard 
Arthur  F.  Gaboon 
Seth  W.  Kingsley 
M.  J.  Fitzgerald 


T.  L.  Murphy    . 

FVederiok    W.    Whit 

comb. 
Winfred  H.  Steams 

Arthur  F.  Bk>dgett 

Herbert  E.  Jones 

John  F.  Kennedy 

C.  E.  Nutting    . 

W.  A.  Macmillan 

Chas.  P.  Wyman 

T.  J.  Higgins     . 

John  F.  Smith   . 

Francis  C.  Wade 


6 
6 

e 
e 

6 
2 
3^ 
& 

5 

r 


5* 

& 

6 

2 

5 

6- 

3 


4 

2 

ft 
6 
6 
2 
5' 
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List  of  Forest  Wardens  and  Local  Moth  Superintendents  —  Con. 


DwniOT 

NUMBBB. 

Forest  Warden. 

Town  or  City. 

Local  Moth 
Superintendent. 

Div. 
No. 

w     •                 •                 • 

Roland  Bailey     . 

Kinfftton 

Chas.  H.  Chtlds 

5 

s 

Nathan  F.  Waehburn 

LakBTill*      . 

Leavitt  C.  Caswnll     . 

5 

Arthur  W.  Blood 

L.  R.  Griswold  . 

2 

King  D.  Keeler  . 

XiAikMborouffh    . 

-                       - 

- 

Fhincis  J.  Morris 

Lawrenoe 

Edward  Flynn   . 

3 

James  W.  Boasidy 

M^^f^f                  •                   •                   • 

- 

- 

John  E.  Fitcpatrick    . 

A^^p A^^^^B  (^BA 

J.  H.  Woodhead 

6 

0.  R.  Hutchinson 

Lenox  . 

Wheeler  A.  Shepard- 

e 

Frederick  A.  Russell   . 

son. 
B.  E.  Baaaett     . 

2 

Fred  Morrison 

L6¥Wtt 

I.  H.  Taylor 

« 

Osborne  J.  Gorman 

Lexington    . 

Osborne  J.  Gorman  . 

3 

A.  G.  Parks 

Leyden 

A.  G.  Parks 

6 

John  J.  Kellihcr . 

Lincoln 

John  J.  Kelliher 

2 

A.  E.  Hopkins     . 

Littleton     . 

A.  E.  Hopkins  . 

2 

Oscar  C.  Pomeroy 

Longmeadow 

- 

- 

Edw.  F.  Saunders 

LoweU  . 

J.  G.  Gordon 

3 

Henry  A.  Munsing 

Ludlow 

Ashley  M.  Bucher 

6 

Arthur  Q.  Emerson 

Lunenburff  . 

Arthur  Q.  Emerson   . 

2 

John  P.  Morrissey 

Lynn    . 

John  P.  Morrissey 

1 

F.  C.  NewhaU     . 

LynnHeld    . 

L.  H.  Twiss 

1 

Watson  B.  Gould 

Maiden 

Watson  B.  Gould 

2 

Peter  A.  Sheahan 

ifimfiheiter 

Peter  A.  Sheahan 

1 

H.  E.  King  . 

Manalleld     . 

E.  H.  Conant     . 

4 

Wm.  H.Atkins    . 

Marblehead 

W.  H.  Stevens   . 

1 

3  , 

Arthur  J.  Morse  . 

Marion 

J.  Allenach 

5 

1  . 

Edward  C.  Minehan    . 

Marlborough 

M.  E.  Lyons 

2 

8  . 

Wm.  G.  Ford 

Manhfleld  . 

P.  R.  Livermore 

5 

8  . 

Darius  Coombs   . 

Mashpee 

S.  H.  Peters       . 

5 

3  . 

Chas.  T.  Dexter  . 

Kattapoiiett 

John  S.  Hammond    . 

5 

1  . 

Geo.  H.  Gutteredge    . 

Maynard 

John  F.  Cleary  . 

2 

2  . 

Allen  Kingsbury 

Medfleld       .       . 

G.  L.  L.  Allen    . 

4 

1  . 

Thomas  Qualey  . 

Medford 

Hugh  G.  Kennedy    . 

2 

2  . 

John  B.  Durfee   . 

Medway 

Cecil  W.  Lawrence     . 

4 

- 

- 

- 

Melroie 

J.  J.  MoCuUough 

3 

4  . 

Carl  M.  Taft 

Mendon 

F.  M.  Aldrich     . 

e 

1  . 

Chas.  R.  Ford 

Merrimae 

Chas.  R.  Ford   . 

8 

1  . 

Thomas  Dow 

Methuen 

A.  H.  Wagland  . 

3 
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DEPARTMENT  OF  CONSERVATION. 


[Jan. 


List  of  Forest  Wardens  and  Local  Moth  Supertntendents  —  Con. 


Dbrrict 

NUMBBK. 

Forest  Ward«ii. 

Town  or  City. 

Local  Moth 
Superintendant. 

Div. 
No. 

V    •               •               ■               • 

Hany  J.  Ooodale 

lUddlabormirli  . 

John  J.  Fowler,  Jr.    . 

5 

Geotie E.Cook  . 

Hlddlaflald  . 

- 

- 

J.  Allen  Atwood  . 

Htddtoton 

Burton  MeOlaitlUa    . 

1 

Edward  J.  Burko 

Wlford 

P.  F.  Rtigerald 

6 

Hwry  L.  SDelting 

mUburj 

E.  F.  Roach 

« 

ChM.  LaCroix     . 

Wllto    .       . 

Everett  L.  ColdweU  . 

4 

Robert  McLauchliii    . 

MUMlte 

FOtriek  Britt,  8r. 

9> 

J.  Harry  Holmes 

HUton.       . 

Ralph  E.  F6rbes 

4 

E.  C.  Davis 

« 

Mon^os 

- 

- 

0.  E.  Bradway    . 

M^pYfflhl 

Roberts.  Fay  . 

6 

Myron  A.  Wake6eld    . 

MonUffiM 

F.  B.  Gillette     . 

5 

Jasper  H.  Bills    . 

Moiittny 

- 

- 

A.J.HaU    .        .       . 

MoatffOBMry 

- 

- 

^ 

^ 

Howard  Porter    . 

Mount  Waahlnc^ 

ton. 
Kabant 

Herbert  Coles    . 

1 

E.  W.  Francis 

W.  M.  Voomeveld 

6 

John  H.  Neary    . 

^MflvWaWafc    •                 •                 • 

Jesse  E.  Wight  . 

3 

H.  Howard  Upham     . 

Hoodham 

George  Twigg    . 

4 

Chas.  8.  Baker    . 

KowAsbford 

- 

- 

Edward  F.  Dahill 

HowBodford 

C.  F.  Lawton     . 

4 

Frank  A.  Morse  . 

How  Bralntrao   . 

E.  L.  Havens     . 

6 

Edw.  M.  Stanton 
Edwin  A.  Qoodnow    . 

How     MaHbor- 

oufh. 
How  lolom . 

6 

Wm.  P.  Bailey     . 
Chas.  P.  Kelley  . 

Howbury 

Pteoy  Oliver 
Chas.  P.  Kelley 

Walter  B.  Randlett     . 

Howton 

Chas.  Benyon    . 

Stephen  C.  Watson 

Hoifoik 

J.  Albert  Buckley 

H.  J.  BContfomery 

HortbAdomi 

Jackson  L.  Temple    . 

Wm.  L.  Smith     . 

Hortb  Andofor  . 

Wm.  L.  Smith  . 

H.  W.  Tufts 

Hortb  Attlobor- 

F.  P.  Toner 

Osoar  C.  Hirbour 

oufb. 
Hortb  Brookflold 

S.  B.  Cdbum    . 

George  H.  Spear 

Hortb  moodlnff  . 

George  E.  Eaton 

John  H.  Blarlow  . 

HortbftBB^yton 

Chas.  A.  Maynard     . 

FVank  Gates 

Hortbborouf b    . 

T.P.Haskell     . 

Daniel  C.  Duggan 

Hortbbrldfo 

A.  F.  Whitin 

Fred  W.  Doane    . 

Hortbflold   . 

Fnd  W.  Doane  . 

3  . 

George  H.  Storer 

Horton 

Albert  S.  Lincofai 
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List  of  Fokeot  Wardens  and  Local  Moth  Scperintendents  —  Con. 


1 

DmsxcT 

NUMBBB. 

Forest  Warden. 

Town  or  City. 

lioeal  Moth 
Superintendent. 

Div. 
No. 

8  .        .        .        . 

Arthur  Ooomba  . 

irorw«U 

fVed  M.  Curtis  . 

2  . 

Frank  W.  Talbot 

Honrood 

Wm.  P.  Hammersley . 

3  . 

Geone  A.  Smith 

OskBIufli  . 

F.  F.  Blankenship     . 

C.  H.  Trowhridce 

C.  H.  Trowbridge 

Wm.  Walah  . 

Oraaffe 

Elbridge  S.  Bbdgett . 

James  BoUnd 

OrlMuii 

Albert  A.  Smith 

Wealey  Deming  . 

Otto 

—                      . 

Arthur  Allen 

Oiford .       . 

Eugene  Wetherell 

James  Summers  . 

PalBMT 

Arthur  F.  Bennett     . 

*    4   • 

Henry  H.  Pike    . 

Puton 

H.  8.  Robinson 

John  J.  Callahan 

FMbody 

John  J.  Callahan 

Austin  L.  Kimball      . 

Lei«h  Weaver     . 

f 

J.  J.  Shepherd     . 

PwBlirolcs 

Wm.  C.  Jones    . 

1 

1 

Grant  M.  Pahner 

Ptppsrall 

John  Tune 

Walter  H.Pike    . 

Pwu 

—                       ^ 

George  liarsh 

Daniel  Broderick 

Wm.  H.  Cowlbeck 

PhUUptton.       . 

Wm.  H.  Cowlbeck     , 

Chas.  L.Klein    . 

Pittaflrtd     . 

—                       _ 

E.  H.  Nye  . 

Plftlnfleld    . 

,  —                       _ 

9 

Frank  V.  Herrick 

Plftlnville     . 

George  H.  SneU 

Ira  C.  Ward 

Plymouth    . 

A.  A.  Raymond 

David  L.  BrickneU     . 

Plympton    . 

David  L.  BrickneU    . 

Fred  W.  Doubleday    . 

PrsMott 

Harrison  D.  Pierce    . 

Fred  W.  Bryant  . 

PrlnoetoB    . 

F.  A.  Skinner    . 

3  . 

James  H.  Bamett 

Pvoflnctftown 

F.  G.  Hill  . 

2  . 

Allied  L.  Mead    . 

Qnlnej 

A.  J.  Stewart 

2  . 

Fred  Dianto 

Bftndolph    . 

John  F.  Moon  . 

2  . 

James  C.  Williams   .  . 

James  C.  WUliams     . 

1  . 

Orville  0.  Ordway 

BMdlllff 

H.  M.  Donegan 

» 

2  . 

B.  F.  Munroe 

B«hob«th    . 

Chas.  B.  Douglas 

- 

- 

- 

^t^W^Kw      •                      •                      a 

Walter  A.  Sancrie 

6  . 

Timothy  B.  Sahnon    . 

Biobmond  . 

-                      - 

3  . 

Daniel  E.  Hartley 

BoelMft«r    .       . 

Maxwell  Gifford 

3  . 

John  H.  Burke    . 

BoekUad    . 

F.  H.  Shaw 

1  . 

John  C.  Martin    . 

Bookport     . 

F.  A.  Baboock   . 

6  . 

MerrittA.  Peck  . 

Sow*    . 

—                      ^ 

. 

1  . 

Daniel  O'Brien    . 

Bowley 

Chaa.  Curtis 

3 
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DEPARTMENT  OF  CONSERVATION. 


[Jan. 


List  of  Forest  Wardens  and  Local  Moth  Superintendents  —  Ctm. 


Dbbtrict 

NUMBBB. 


Forest  Warden. 


Town  or  City. 


Local  Moth 
Superintendent. 


DiT. 
No. 


6 
5 

4 

1 
5 
3 
1 
5 
3 
2 
2 
5 
6 
1 
1 
4 
6 
2 

4 
5 


M.  E.  Stookwell  . 
Wm.  C.  Chadwick 
H.  £dw.  Wheeler 

Chae.  J.  Penniman 
Chae.  D.  Strickland 
J.  R.  Holway 
Harry  Saxon 
C.  E.  Tilton 
C.  M.  Litchfield 
H.  8.  Baker 
W.  C.  Morse 
R.  Vi,  Smith 
Chas.  S.  Dole 
FVed  J.  Dingley 
Asa  A.  Adams 
E^w.  A.  Loflan 
C.  N.  Mellen 
F.  B.  Butterwort 

E.  M.  Shumway 
W.  J.  Lyman 
Eucene  Cloason 
Aimee  Langevin 

B.  M.  Hastings 
E.  J.  Potter 
Frank  C.  Smith 
Joel  T.  WUder 
George  Sohneyer 
Albert  J.  Smith 
Fred  H.  Pye 
Hatold  A.  Priest 

C.  M.  Clarke 
Seneca  W.  Hall 
A.  C.  Warner 
R.  H.  Richardson 
Everett  P.  Mudge 


1. 


Kojmltton 

EuneU 

Eutlaad 

■aUgbury 

Bandlifleld 

Hftwilwtcli 

Bauffug 

BaToj   . 

Beltoate 


BhAron 

■hftOald 

SlMlburiM 

■Ikgrbom 

■hlrlsy 

Shrewgbury 

Shutagbury 


Bomtnrilto    . 

South  BmU*  J 

Southampton 

Sottthboroufh 

Southbrldffg 

Sonthwiek 


Sprlngflsld 

Sterlinff 

Stookbridffg 

StoxMhua 

Stoufhton 

Stow     . 

Sturbridt* 

Sudbury 

SundarUnd 

Sutton 

Swaanpgeott 


E.  8.  Stewart     . 

H.  Edw.  Wheeler 
Oliver  G.  Piatt . 
Chas.  J.  Penniman 

Lincoln  Croweli 
T.  £.  Berrett 

Wm.  P.  Ford 
C.  A.  Smith 
Fred  A.  White   . 

Chas.  S.  Dole  . 
Geo.  W.  Rook  . 
Asa  A.  Adama  . 
Robt.  C.  Clapp 
E.  C.  Johnson  . 
Chas.  Riley 
A.  B.  Priehard  . 
E.  M.  Shumway 

Hairy  Burnett  . 
Aimee  Langevin 

Geo.  Ramer 
L.  Fletcher  Prouty 
J.  H.  Kilbum    . 
George  Sohneyer 
G.  M.  Jefts 
W.  P.  Kennedy 
H.  W.Herriek   . 
C.  M.  Clarke      . 
Chas.  A.  Brackett 
Richard  Graves 
R.  H.  Richardson 
Everett  P.  Mudge 


« 
1 
3 

5 
1 

6 
4 

4 

6 
2 
2 
6 
« 
4 
2 
6 

6 
6 

6 
6 
2 
6 
3 
4 
2 
« 
2 
6 
6 


1922.] 


PUBLIC  DOCUMENT  —  No.  73. 


81 


List  of  Forest  Wardens  and  Local  Moth  Superintendents  —  Can, 


Ddtbict 
Number. 


Forest  Warden. 


Town  or  City. 


Local  Moth 
Superintendent. 


Div. 
No. 


2  . 

2  . 
6  . 
1  . 

3  . 
6  . 
1  . 
6  . 

3  . 
1  . 

5  . 

4  . 
4  . 

1  . 
4  . 

2  . 
1  . 
4  . 

3  . 

4  . 

6  . 
6  . 
1  . 

1  . 
4  . 

2  . 

3  . 
6  . 
1  . 

4  . 

3  . 

4  . 
1  . 

5  . 
5  . 
3  . 


Arthur  E.  Arnold 
Fred  A.  Leonard 
C.  A.  Fletcher     . 
Alden  S.  Haines  . 
I^eeter  H.  Bumpus 
Rupert  E.  Clark 
Way  land  E.  Burn  ham 
Frederick  J.  Piper 
Walter  F.  Rich    . 
C.  J.  AUicrove 
George  R.  Warner 
H.  E.  Allard 
Thomas  F.  Casey 
Fred  D.  Graham 
L.  H.  Thompson 
Chester  L.  Donnell 
George  L.  Johnson 
.Alfred  H.  Pigeon 
James  J.  Walsh    . 
T.  M.  Collins 
C.  A.  Williams     . 
A.  L.  Hayes 
John  W.  O'Heam 
Howard  C.  Haynes 
John  C.  Templeman 
John  P.  Doyle     . 
Frank  Fisher 
Henry  Champlin 
Jacob  D.  Barnes 
Harry  B.  Lowe    . 
W.  P.  Laughton  . 
John  H.  Webb     . 
Edward  Johnston 
Walter  L.  Haines 
Benj.  P.  Bissell    . 
Henry  B.  Davis  . 
Thos.  W.  Humphrey 


■wanaaa 

Taunton 

Templaton  . 

Towksbury  ■ 

Tiabury 

Tolland 

Topillald     . 

Townfand   . 

Truro   . 

Tyncaborouffh   . 

Tyrincham  . 

Upton  . 

Uibridft     . 

Wakaliald     . 

Walai    . 

Walpola 

Waltham 

Wart 

Waraham 

Wamn 

Warwlok 

Waahincton 

Watartown  . 

Wayland  .  . 

WabatMT 

Walladay     . 

Wellflaat      .       . 

WandeU 

Wanluun 

Wait  Boyliton    . 

WaitBridtawatar 

Weat  Brookflald  . 
Wait  Nawbury  . 
Waat  Sinincllald 
Waat  Stockbridva 
Waat  Tilbury 
Waatboroufh 


Arthur  E.  Arnold 
H.  M.  Briggs      . 
J.  B.  Wheeler     . 
H.  M.  Briggs 
H.  W.  Mcliellan 

Wayland  E.  Burnham 
Wm.  W.  Copeland 
J.  H.  Atwood 

C.  J.  AUgrove 

Clarence  L.  Goodrich 
Frank  J.  O'Brien 
John  A.  Landrey 
M.  C.  Royce 
Elton  F.  Durfee 
W.  M.  Ryan 

F.  Zeiasig   . 
James  J.  Walsh  . 
Nathan  H.  Powers 
Chas.  Bass 

Van  D.  Horton  . 

D.  J.  Graham  . 
Clark  C.  Klebart 
Thos.  T.  Watt  . 
Wm.  H.  Gill 

G.  E.  MUls 
Jacob  D.  Barnes 
Harry  E.  Lowe . 
Christopher  Read 
John  H.  Webb  . 
Frank  D.  Bailey 
George  W.  Hayden 

Jerry  B,  May  hew 
George  E.  Hayden 


4 
4 

6 
3 
5 

1 
2 
5 
3 

6 
6 
3 
6 
4 
2 
6 
5 
6 
6 

2 
2 
6 
4 
5 
6 
1 
6 
5 
6 
3 
6 

5 
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List  of  Forest  Wabdens  and  Local  Moth  Superintendents  —  Con. 


DiBTBICT 
NniCBBB. 

Forest  Warden. 

Town  or  City.            s«iSSltSS£,t. 

Div. 
No. 

V     •                                                              • 

T.  H.  Mahoney  . 

WMtlleld 

1              • 

- 

H.L.  Nesmith    . 

Wwtford 

H.  L.  Nesmith  . 

3 

Myron  M.  Clapp 

Wetthampto 

n     .         - 

- 

W.  F.  Neal  .        . 

WMtmlmter 

G.  A.  Sargent    . 

ft 

B.  R.  Parker 

Wciton 

.    £.  P.  Ripley      . 

2 

Chrifltopfaer  Borden    . 

WMtport 

.    Christopher  Borden  . 

4 

Elmer  E.  Rmith  . 

WMtWOOd 

Martin  Sorenson 

4 

PhUip  W.Wolfe  . 

Woymoutli 

.    C.  L.  Merritt     . 

4 

J.  J.  Phinn  . 

Whfttely 

.  .  Rylan  C.  Howes 

» 

Clarence  A.  Randall   . 

Clarence  A.  Randall . 

5 

Henry  I.  Edeon  . 

WUbraham  . 

Henry  I.  Edson 

6 

Arthur  J.  Polmatier    . 

1                - 

«» 

Armedee  Remillard 

n           Daniel  J.  Connor 

e 

£.  L.  Day   . 

Oliver  McGrane 

3 

Theron  C.  Flint  . 

WlndMndon 

I       .    Waldo  F.  Streeter 

6 

David  H.  DeCourey  . 

WlnehMter 

.    8.  8.  Symmes    . 

3 

Amos  8.  Ferry 

Windaor 

»               •             •    ^                                            ^ 

- 

- 

- 

- 

Wlnthrop 

.     Harry  HiUs 

1 

Shrank  E.  T^aoy  . 

Wobom 

Wm.  Butler  Jones 

3 

Edw.  L.  Janes 

Worowtcr 

.    Thoe.  E.  Holland 

6 

Chas.  A.  Kilboum 

I       .         - 

- 

2  . 

Geo.  H.  E.  Mayshaw  . 

.    Ernest  B.  Mayshaw  . 

4 

3  . 

I  ' 

Henry  R.  Usher 

Tannouth 

.    Fhmk  B.  Homer 
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SUMMARY  OF  CONCLUSIONS 

For  even-aged  second  growth  hardwood  stands  in  Central 
New  England  this  study  leads  to  the  following  conclusions: 

I.  After  cutting  thte  mixed  hardwood  type  regenerates  it- 
self substantially  unchanged  and  generally  follows  the  logging 
of  pine  stands.  The  type  is,  therefore,  greatly  on  the  increase 
in  the  region. 

II.  At  seventy  years  on  the  better  sites  fully  stocked 
stands  produce  twenty  thousand  and  on  the  poorer  thirteen 
thousand  board  feet  of  saw  timber. 

III.  In  spite  of  wide  variation  in  percentages  of  species  in 
mixture,  for  a  given  age,  site,  and  density  the  volume  in  board 
feet,  cubic  feet,  and  cords  is  constant. 

IV.  The  volume  of  a  tree  of  given  height  and  diameter  in 
cords  and  cubic  feet  is  the  same  regardless  of  species. 


GROWTH  STUDY  AND  NORMAL  YIELD  TABLES 

FOR  SECOND  GROWTH  HARDWOOD  STANDS 

IN  CENTRAL  NEW  ENGLAND 

.  INTRODUCTION 

The  present  growth  study  and  accompanying  yield  tables 
relate  to  forest  types  which,  though  of  great  and  ever  in- 
creasing importance  in  the  economic  life  of  Central  New 
England,  have  thus  far  received  but  little  attention.  Situ- 
ated in  the  transition  belt  between  the  northern  hardwood 
forests  of  New  Hampshire  and  Vermont  and  the  "sprout" 
hardwood  forests  of  Connecticut,  they  combine  character- 
istics of  each. 

The  numerous  -  woodworking  industries  of  the  smaller 
towns  and  cities  furnish  a  ready  outlet  for  all  classes  of  timber 
and  the  use  of  hardwood  in  the  region,  already  varied,  is 
rapidly  increasing.  At  present  the  local  hardwood  supply  is 
by  no  means  sufficient  to  satisfy  the  demand,  but  hardwood 
acreage  is  on  the  increase  due  to  the  tendency  of  pine  lots 
when  cut  to  reproduce  to  hardwood.  Through  simple  silvi- 
cultural  operations,  such  as  have  been  developed  on  the 
Harvard  Forest,^  future  stands  of  this  type  can  be  greatly 
improved  as  to  percent  of  the  more  valuable  species  in  mix- 
ture, density  of  stocking  and  form  of  trees.  The  cost  of  such 
operations  has  been  shown  to  be  thoroughly  justified  by  the . 
increased  value  of  stands  so  handled.  Since  the  accompanying 
tables  are  based  on  the  actual  volumes  of  fully-stocked, 
natural  stands  they  represent  the  minimmn  to  be  expected 
under  forest  management. 

>  For  full  discussion  of  these  operations  see  article  by  R.  T.  Fisher,  ''The 
Yield  of  Volunteer  Second  Growth  as  Affected  by  Improvement  Cutting  and 
Early  Weeding."  Jottmal  of  Forestry,  vol.  16,  May  1918. 
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THE  REGION 

Owing  to  the  range  in  elevation  and  variety  of  soils  it  is  diffi- 
cult to  give  accurate  geographic  boundaries  for  the  region  to 
which  this  study  is  applicable.  In  general,  second  growth 
hardwood  stands  of  the  types  studied  occur  over  central 
and  western  Massachusetts,  southern  Vermont  and  New 
Hampshire  and  northern  Connecticut,  "sprout"  hardwoods 
extending  north  in  the  valleys  and  northerly  hardwoods  south 
on  the  hills. 

In  north-central  Massachusetts,  where  the  field  data  were 
gathered,  stands  reach  their  optimum  on  moist  benches  and 
gentle  slopes  at  low  elevations.  East  of  the  Connecticut 
River  valley  bottoms  average  650  feet  in  elevation  above  sea 
level  and  the  elongated  granite,  syenite  and  gneissoid  ridges 
1150  feet  in  altitude,  their  long  axes  being  roughly  north 
and  south.  Escarpments  from  a  few  feet  to  a  hundred  or 
more  in  height  are  not  imcommon.  West  of  the  Connecticut 
the  topography  becomes  gradually  more  broken  until  in  the 
Berkshires  it  is  mountainous,  with  Greylock  rising  to  the 
height  of  3600  feet. 

The  soils  are  mostly  glacial  in  origin,  ranging  from  deep, 
fertile  agricultural  land  with  few  boulders  (but  a  small  por- 
tion of  the  area  is  of  this  type  except  for  the  valley  floors  of 
the  Connecticut  and  tributary  streams)  to  very  thin,  boul- 
dery  deposits  on  the  bed  rock  of  the  ridge-tops  and  steep 
slopes  almost  exclusively  covered  with  huge,  angular  frag- 
ments. There  is  a  distinct  tendency  toward  sandy  rather 
than  clay  loams  with  a  great  abundance  of  loose  rock  and 
boulders  of  all  sizes.  Considerable  areas  of  sand  plain  are 
occasional.  With  the  exception  of  the  Connecticut  River 
valley  some  seven-tenths  of  the  area  is  absolute  forest  land, 
either  because  of  its  low  fertility,  steep  slope,  or  abundance 
of  large  boulders. 
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THE  FOREST 

The  original  forest,  covering  over  ninety  per  cent  of  the  area, 
was  a  transitional  belt  between  the  Northern  and  Central 
Hardwoods,  in  which  sugar  maple,  beech,  yellow  birch,  white 
and  black  ashes,  paper  birch,  black  cherry,  basswood,  poplar, 
elm,  red  maple,  red  spruce  and  red  pine  of  the  Northern 
Forest  intermingled  with  chestnut,  red,  black,  scarlet,  chest- 
nut and  white  oaks,  black  birch,  hickory  and  tupelo.  Iso- 
lated fragments  of  this  forest  still  exist  and  seem  to  indicate 
that  hemlocks  and  white  pines  were  everywhere  scattered 
through  it,  either  as  individuals  or  in  small  groups. 

Seventy  years  ago  at  least  half  of  the  area  now  wooded  was 
cleared  land.  The  opening  up  of  the  West  in  conjunction 
with  the  Civil  War  caused  the  abandonment  of  the  less  pro- 
ductive farms  a  little  over  a  half  century  ago.  The  present 
forest  types  are  to  a  greater  or  lesser  extent  transitional,  result- 
ing from  the  human  occupation  of  the  land.  Three  types  are 
important,  better  second  growth  hardwoods,  inferior  second 
growth  hardwoods,  and  second  growth  pine.  Of  these  the 
first  most  nearly  approaches  the  climax  tjrpe  to  which  all 
others  tend  to  revert,  dififering  from  it  somewhat  in  the  pro- 
portions of  the  various  species  in  mixture  and  in  being 
even-aged  and  partly  of  sprout  rather  than  seedling  origin. 

The  second  growth  pine  type  (from  fifty  to  one  hundred 
per  cent  white  pine)  follows  directly  the  abandonment  of 
land  cleared  for  agriculture  and  may  be  succeeded  by  either 
of  the  hardwood  types.  If  cut  at  the  age  of  fifty  years  or 
more  a  stand  of  better  second  growth  hardwood  results  from 
the  advanced  hardwood  growth  which,  at  that  age,  has  be- 
come established  under  the  pine  stand.  If  cut  at  an  age  imder 
fifty  years  an  inferior  second  growth  hardwood  stand  results, 
due  to  the  lack  of  hardwood  advanced  growth  and  the  sub- 
sequent reproduction  by  light  seeded  species.  If  left  beyond 
maturity  the  hardwoods  would  probably  gain  a  place  in  the 
dominant  stand  and  there  would  result  a  climax  forest  of 
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uneven-aged  better  hardwoods  of  seedling  origin  in  which 
there  might  be  scattered  pine  and  hemlock. 

A  better  second  growth  hardwood  stand  (one  in  which  the 
better  timber  trees  such  as  red  oak,  white  ash,  sugar  maple, 
yellow  birch,  etc.,  predominate)  follows  the  clear  cutting  of 
a  previous  stand  of  similar  composition  and  is  largely  of 
sprout  origin  or  follows  the  cutting  of  a  pine  stand  over  fifty 
years  of  age  and  is  largely  of  seedhng  and  seedling-sprout 
origin.  As  shown  by  observations  on  the  Harvard  Forest, 
when  a  pine  stand  is  cut  in  a  seed  year  (i.  e.,  the  autumn  or 
winter  following  a  heavy  fall  of  seed)  great  numbers  of  pine 
seedlings  (20,000  to  40,000  per  acre)  cover  the  area  the  fol- 
lowing spring.  Hardwood  competition  during  the  early  life 
of  the  new  stand  is  so  strong,  however,  that  it  is  only  in  rare 
instances  that  a  second  pine  stand  results,  hardwood  succeed- 
ing the  cutting  of  pine  almost  without  exception.  The  better  ' 
second  growth  hardwood  type  is  thus  decidedly  on  the  in- 
crease throughout  the  region  and  is  growing  rapidly  in  eco- 
nomic importance.  Red  oak  and  white  ash  are  the  most 
important  species,  replacing  to  a  large  extent  the  dying  chest- 
nut which,  once  of  great  commercial  importance,  will  prob- 
ably be  eliminated  from  future  stands  by  the  chestnut  bUght 
{Endothia  parasitica).  Because  it  most  nearly  approaches 
the  climax,  this  type  is  the  easiest  to  maintain  and  will  be  the 
basis  of  future  forest  management  on  the  better  soils.  Re- 
production areas  on  the  Harvard  Forest  show  that  under 
simple  forest  management  red  oak  and  white  ash  may  make 
up  as  high  ao  eighty  per  cent  of  the  total  stand.  Table  I 
(page  11)  will  serve  to  indicate  the  average  composition  of 
natural  stands. 

In  inferior  second  growth  hardwood  stands  gray  birch, 
red  maple  and  poplar  predominate,  the  percentage  of  red 
maple  being  dependent  upon  the  amount  of  soil  moisture. 
This  type  originates  on  bums  or  where  pine  stands  under 
fifty  years  of  age  are  cut.  If  left  beyond  maturity  (twenty- 
five  to  thirty  years  for  gray  birch)  the  birch  disintegrates  and 
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better  hardwood  seedlings  creep  in  until  a  stand  of  the  climax 
or  better  second  growth  hardwood  type  results.  If  cut  before 
thirty  years  of  age  a  second  inferior  stand  of  sprout  origin 
follows  the  first. 

COLLECTION  OF  DATA 

The  forty-eight  sample  plots,  containing  over  18,000  trees, 
upon  which  the  accompanying  yield  tables  are  based  were 
carefully  selected  over  an  area  of  175  square  miles  in  northern 
Worcester  County,  Massachusetts.  Only  fuUy  stocked  nat- 
ural stands  of  even  age  were  measured.  The  individual  plots 
were  either  one-quarter  or  one-half  acre  in  area,  being  strips 
one  chain  wide  and  two-and-one-half  or  five  chains  long.  All 
trees  two  inches  and  over  in  diameter  breast  high  were 
calipered  and  tallied  in  inch  diameter  classes  by  species  and 
the  merchantable  logs  recorded  by  diameter  and  species  as  in 
timber  estimating.  The  heights  of  several  trees  in  each 
crown  class  were  taken  and  a  partial  forest  description  made 
upon  the  completion  of  the  strip.  Plots  ranged  from  seven- 
teen to  seventy-five  years  of  age,  the  older  stands  being  diffi- 
cult to  find.  Stands  over  seventy-five  years  of  age  were 
unobtainable  due  to  the  history  of  the  region  and  the  fact 
that  timber  is  usually  cut  before  it  approaches  that  age. 

CONSTRUCTION  OF  YIELD  TABLES 

Of  the  forty-eight  sample  plots  gathered  forty  represent  the 
type  designated  as  better  second  growth  hardwoods  and 
eight  the  type  designated  as  inferior  second  growth  hard- 
woods. The  better  second  growth  hardwood  plots  were 
divided  into  site  classes  I  and  II  on  the  basis  of  average 
height  of  the  dominant  trees.  Table  I  gives  the  percentages 
of  the  various  species  in  mixture  on  the  sample  plots,  classi- 
fied as  to  type  and  site  class. 
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TABLE  I.  PERCENTAGE  OF  THE  VARIOUS  SPECIES  IN 
MIXTURE,  CLASSIFIED  AS  TO  TYPE  AND  SITE  CLASS 


fied 

fied 

Haid 

Gray 
Bireh 

Paper 

Yellow 

Beech 

Cheat- 

Baaa- 

Pop- 

White 

Mis- 

Oak 

Biaple 

Maple 

Bireh 

Birch 

nut 

Wood 

lar 

Ash 

cell.i 

Better  Hwd. 

Qual.  I 

27 

15 

3 

0 

2 

8 

2 

6 

9 

7 

15 

6 

Qual.  II 

20 

12 

6 

0 

8 

10 

7 

5 

3 

8 

14 

7 

Inferior  Hwd. 

2 

24 

2 

38 

3 

4 

0 

1 

0 

15 

1 
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The  question  of  handling  chestnut  as  a  species  in  the  con- 
struction of  the  jdeld  tables  presented  the  greatest  difficulty 
encountered,  for  while  all  indications  are  that  future  stands 
will  contain  no  merchantable  trees  of  this  species  it  is  im- 
portant in  the  majority  of  the  present  stands.  By  careful 
selection  of  the  plots  the  number  of  chestnut  trees  was  re- 
duced to  six  per  cent  or  less,  though  they  might  make  up  as 
high  as  ten  per  cent  of  the  volume.  An  examination  of  the 
tally  sheets  of  all  plots  showed  the  chestnut  to  exceed  the  oak 
on  the  same  plot  by  two  diameter  classes.  That  is,  if  the 
diameters  of  the  oaks  on  a  given  plot  ranged  from  five  to 
nine  inches  with  the  average  7.2  inches,  the  diameters  of  the 
chestnuts  on  the  same  plot  were  found  to  range  from  9-11 
inches  with  the  average  at  9.2  inches.  Moreover,  measure- 
ments of  projected  crown  areas  showed  that  the  crown  of  a 
9.2  inch  chestnut,  due  to  difference  in  habit  of  the  species, 
occupied  approximately  the  same  space  in  the  dominant 
stand  as  the  crown  of  a  7.2  inch  oak.  This  was  taken  to  indi- 
cate that  where  chestnut  trees  now  occur,  oaks  two  inches 
less  in  diameter  may  occur  in  future  stands.  That  they  will 
occur  in  many  instances  seems  almost  certain  since  oak  is  the 
most  abundant  species  in  present  stands  where  the  percent- 

>  Under  miscellaneous  are  included  all  species  whose  representation  in  the 
plots  of  any  one  type  or  site  class  is  less  than  five  per  cent  of  the  total  number 
of  trees.  These  species  are:  —  white  oak,  black  cherry ,  pignut  hickory,  white 
pine,  hemlock,  elm,  butternut,  hop  hornbeam,  black  birch,  flowering  dogwood 
and  shad  bush. 
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age  of  chestnut  is  low.  As  will  appear  later,  even  if  species 
other  than  red  oak  take  the  place  of  chestnut  the  difference  in 
volume  production  will  not  be  greatly  changed.  By  careful 
selection  of  plots  error  due  to  the  presence  of  chestnut  was 
reduced  to  a  small  percentage.  By  reducing  the  diameters  of 
the  few  chestnuts  on  the  plots  by  two  diameter  classes  it  was 
practically  eliminated. 

The  red  maple,  which  is  a  considerable  element  in  all 
stands,  produces  good  cordwood,  but  many  trees  are  too 
poor  in  quality  to  yield  saw  timber.  Species  such  as  horn- 
beam, shad  bush,  dogwood,  etc.,  were  limited  to  the  lower 
diameter  and  suppressed  crown  classes  and  were  insignificant 
in  volume  production. 

Table  II  gives  the  normal  jdeld  per  acre  in  cords  and  cubic 
feet  of  fully  stocked  natural  stands  of  second  growth  better 
hardwoods.  All  trees  two  inches  and  over  in  diameter  breast 
high  are  included.  But  two  site  classes  exist.  The  thin- 
soiled,  bouldery  ridge-tops  of  third  quality,  because  of  their 
low  yield  per  acre  and  inaccessibiUty  have  never  been  clear 
cut,  and  on  sandy  soils,  deficient  in  organic  content  and 
moisture,  the  competition  of  white  pine  and  inferior  hard- 
woods is  such  as  to  exclude  the  better  hardwoods. 

In  discussing  the  construction  of  the  tables  the  various 
columns  will  be  taken  up  separately  giving  the  methods 
used  in  obtaining  yield  table  values  and  their  application. 

Basal  Area.  Omitted  in  the  majority  of  American  yield 
tables,  basal  area  is  always  desirable  and  is  essential  unless 
both  the  number  of  trees  per  acre  and  the  average  diameter 
are  given,  in  which  case  it  may  be  computed.  Basal  area,  not 
trees  per  acre,  is  the  criterion  of  density  of  stocking  on 
similar  sites  and  is  therefore  indispensable.  The  percentage 
density  of  stocking  of  a  given  stand  results  from  dividing  the 
basal  area  of  a  representative  acre  of  that  stand  by  the  nor- 
mal basal  area  for  the  site  as  given  in  the  yield  table,  site 
being  determined  by  the  average  height  of  the  dominant 
trees. 
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TABLE  II.  NORMAL  YIELD  PER  ACRE  IN  CUBIC  FEET 
AND  CORDS  OF  BETTER  SECOND  GROWTH  HARD- 
WOOD STANDS  IN  CENTRAL  NEW  ENGLAND 

Site  Class  I 
(All  trees  2  inches  and  over  in  diameter) 


Age  in 
years 

Trees  per 
acre 

Basa]  area 
sq.  feet 

Height  in 
feet 

D.B.H.  in 
inches 

Volume 

per  acre 

cubic  feet 

Volume 

per  acre 

cords 

Forest 

form 

factor 

20 

1250 

66.0 

27.1 

3.11 

1041 

15.80 

.582 

25 

1120 

90.8 

33.0 

3.86 

1625 

23.71 

.542 

30 

1010 

107.2 

37.5 

4.41 

2150 

29.75 

.501 

35 

900 

119.9 

41.5 

4.94 

2628 

34.96 

.503 

40 

800 

130.2 

45.0 

5.46 

3058 

39.63 

.520 

45 

700 

139.7 

48.2 

6.05 

3495 

44.03 

.520 

50 

610 

148.0 

50.7 

6.69 

3898 

48.00 

.520 

55 

525 

155.7 

53.1 

7.37 

4298 

51.84 

.520 

60 

450 

162.5 

55.4 

8.14 

4677 

55.50 

.520 

65 

390 

169.0 

57.8 

8.91 

5068 

59.25 

.520 

70 

340 

175.1 

59.8 

9.72 

5462 

62.75 

.522 

75 

300 

180.9 

61.9 

10.51 

5833 

66.18 

.521 

80 

270 

186.3 

64.0 

11.25 

6200 

69.50 

.520 

Site  Class  II 
(All  trees  2  inches  and  over  in  diameter) 


Age  in 
years 

Trees  per 
acre 

Basal  area 
sq.  feet 

Height  in 
feet 

D.B.H.  in 
inches 

Volume 

per  acre 

cubic  feet 

Volume 

per  acre 

cords 

Forest 

form 

factor 

25 

1360 

59.8 

27.8 

2.84 

982 

14.65 

.593 

30 

1235 

77.9 

31.8 

3.40 

1380 

20.40 

.557 

35 

1125 

91.1 

34.8 

3.86 

1798 

25.48 

.567 

40 

1030 

101.6 

37.4 

4.25 

2180 

29.53 

.574 

45 

940 

110.3 

39.8 

4.66 

2534 

33.04 

.577 

50 

855 

117.9 

41.5 

4.94 

2828 

35.98 

.580 

55 

775 

124.6 

42.8 

5.43 

3118 

38.55 

.584 

60 

700 

130.7 

44.2 

5.85 

3375 

41.08 

.584 

65 

630 

136.6 

45.3 

6.31 

3638 

43.42 

.587 

70 

565 

142.2 

46.3 

6.79 

3895 

45.61 

.592 

75 

500 

147.7 

47.0 

7.36 

4146 

47.75 

.598 

80 

440 

153.0 

47.6 

7.98 

4390 

49.80 

.601 
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Diameter  Breast  High,  The  average,  breast-high  diameter 
of  all  trees  over  two  inches  was  obtained  by  dividing  the 
basal  area  per  acre  by  the  number  of  trees  per  acre.  Two 
factors  cause  variation  in  the  average  diameters  of  trees  in 
fully  stocked  stands  of  the  same  age.  First,  the  normal  basal 
area  and  crown  cover  may  exist  when  the  dominant  stand 
contains  few  trees  of  large  diameter  and  crown  spread  or 
many  trees  with  small  diameters  and  crowns:  second,  there 
may  or  may  not  be  a  large  niunber  of  suppressed  and  inter- 
mediate trees  in  the  stand.  If  there  is  the  diameter  of  the 
average  tree  is  greatly  reduced. 

Cubic  Foot  and  Cord  Volume  per  Acre.  Several  methods  of 
obtaining  voliunes  in  the  construction  of  yield  tables  are 
recognized.  Perhaps  the  most  common  is  that  of  the  mean 
sample  tree.  This  method  involves  the  computation  of  the 
mean  at  the  time  of  measuring  the  sample  plots  and  the 
cutting  and  partial  stem  analysis  of  several  sample  trees  for 
each  plot.  In  the  present  case,  a  red  maple  volume  table, 
made  on  the  Harvard  Forest,^  and  giving  voliunes  in  cubic 
feet  and  cords,  was  used.  Its  appUcabiUty  was  established 
by  the  following  test.  A  quarter  acre  sample  plot  was  care- 
fully laid  out  in  a  twenty-eight  year  old  better  second  growth 
hardwood  stand  on  quality  one  site.  Its  approximate  com- 
position was  red  oak  thirty  per  cent,  red  maple  twenty-five 
per  cent,  chestnut  fifteen  per  cent,  yellow  birch  eight  per 
cent  and  miscellaneous  species  twenty-two  per  cent.  All 
trees  over  two  inches  were  calipered  and  tallied  in  inch  diam- 
eter classes  and  a  niunber  of  heights  taken.  Three  inch 
diameter  classes  were  then  formed  and  the  height  and  diam- 
eter of  the  mean  sample  tree  for  each  of  these  was  deter- 
mined. At  least  three  mean  sample  trees  for  each  class  were 
then  felled  and  cut  into  bolts  four  feet  two  inches  long,  the 

1  Original:  A  Volume  Table  For  Red  Maple  on  the  Harvard  Forest,  E.  E. 
Carter,  Bulletin  of  the  Harvard  Forestry  Club,  vol.  2,  1913. 

Revised:  Volume  Table  for  Red  Maple  on  the  Harvard  Forest  (Revised 
and  Enlarged  by  E.  E.  Carter  in  1915).  U.  S.  D.  A.  Bull.  285,  The  Northern 
Hardwood  Forest:  Its  Composition,  Growth  and  Management,  pp.  61-63. 
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middle  and  small  end  diameter  of  each  bolt  being  recorded. 
The  cubic  foot  volumes  of  the  sample  trees  were  then  cal- 
culated by  Newton's  formula  (B+4bj+b)-.  The  cubic  foot 

and  cord  voliunes  of  the  plots  were  calculated  by  the  use  of 
the  volmnes  of  the  mean  sample  trees.  The  cubic  foot  and 
cord  voliunes  were  also  computed  by  both  the  original  and  the 
revised  red  maple  voliune  tables  using  the  original  tally  of  the 
plot  to  find  the  niunber  of  trees  in  each  diameter  class  by 
which  the  voliune  of  a  single  tree  in  that  class,  as  found  in  the 
red  maple  table,  was  multiplied.  The  quarter-acre  plot  was 
then  cut  clear  and  piled  as  four-foot  wood,  the  measurement 
of  the  piled  wood  giving  the  actual  volume  of  the  stand. 
Results  of  the  test  are  given  below. 

Method  Yield  per  i  sore  Error 

Actual  volume  cut 5.725  cords 

Revised  volume  table  6.772     "  .83% 

Original  volume  table 5.822     "  1.70% 

Mean  sample  tree  method  5.935     ''  3.84  % 

This  test  shows  not  only  that  the  use  of  the  volume  table 
was  more  accurate  than  even  a  very  carefully  executed 
sample  tree  method  but  also  that  with  even-aged  second 
growth  stands  it  can  be  applied  according  to  diameter  breast 
high  and  height  regardless  of  species.  Cubic  foot  and  cord 
volimies  in  the  yield  tables  are  derived  by  harmonizing  with 
a  ciure  the  siuns  of  the  volmnes  of  the  individual  trees  on 
these  plots  as  determined  by  the  revised  red  maple  volume 
table. 

Forest  Form  Factor.  A  forest  form  factor  is  the  ratio  be- 
tween the  voliune  of  a  stand  and  that  of  a  cylinder  having  the 
basal  area  of  the  stand  and  the  height  of  the  average  tree. 
It  is  most  easily  expressed  in  cubic  feet.  Those  here  given  are 
breast-high,  merchantable,  cubic  foot  forest  form  factors 
obtained  by  multiplying  the  basal  area  of  the  stand  by  the 
average  height  of  the  dominant  trees  and  dividing  the  yield 
per  acre  in  cubic  feet,  as  given  in  the  yield  table,  by  the 
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resulting  number.  Such  a  form  factor  is  admittedly  an  ar- 
bitrary ratio  being  dependent  upon  the  basal  area  of  all  trees 
in  the  stand  and  the  average  height  of  the  dominant  trees 
only.  Its  use  is  simplified,  however,  in  that  the  cubic  foot 
volimie  of  the  stand  may  be  calculated  directly  by  the  for- 
mula V  =  BHF  in  which  V  =  volume  of  stand  in  cubic  feet, 
B  =  breast-high  basal  area,  H  =  average  height  of  dominant 
tree  and  F  =  forest  form  factor,  the  average  height  of  the 
dominant  tree  being  less  variable  than  the  average  height  of 
all  trees.  It  will  be  noted  that  the  first  two  form  factors  in 
Table  II  are  high,  but  the  ratio  falls  rapidly.  This  is  ex- 
plained by  the  fact  that  trees  other  than  dominants  are 
growing  into  the  lower  diameter  limits  of  the  table  and,  other 
things  being  equal,  the  form  factor  is  higher  the  more  nearly 
the  average  height  upon  which  it  is  based  approaches  the 
average  height  of  all  the  trees  in  the  stand.  Later  in  the  Ufe 
of  the  stand  the  form  factor  is  much  more  constant.  Table 
IV  in  which  the  diameter  limit  is  the  same  closely  resembles 
Table  II,  while  reference  to  Table  III  will  show  that  with  a 
high  minimimi  diameter  Umit  the  period  during  which  the 
form  factor  decreases  is  greatly  prolonged.  This  is  explained 
by  the  fact  that  suppressed  and  intermediate  trees  {i.  e.,  trees 
with  less  than  the  average  height  of  the  dominants)  are  grow- 
ing into  the  lower  diameter  limit  of  the  table  for  a  longer 
period. 

Increment,  Properly  included  in  yield  tables  but  easily 
derivable  from  data  given,  increments  are  omitted  in  order 
that  the  tables  may  not  prove  cimibersome. 

Table  III  gives  the  normal  yield  in  board  feet  and  addi- 
tional cords,  cubic  feet  and  cords  of  better  second  growth 
stands.  It  differs  from  Table  II  in  that  the  lower  diameter 
limit  is  seven  instead  of  two  inches  and  board  foot  volimies 
are  included.  It  is  based  on  the  same  plots  as  Table  II  the 
trees  between  two  and  seven  inches  being  omitted  in  the 
computations.  Methods  of  construction  were  the  same  as 
for  Table  II. 
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TABLE  lU.  NORMAL  YIELD  PER  ACRE  IN  BOARD 

FEET  AND  ADDITIONAL  CORDS,  CUBIC  FEET  AND 

CORDS  OF  BETTER  SECOND  GROWTH  HARDWOOD 

STANDS  IN  CENTRAL  NEW  ENGLAND 

Site  Class  I 
(All  trees  7  inches  and  over  in  diameter) 


Age  in 
years 

Trees 
per 
acre 

Basal 

area 

sq.  ft. 

Heiffht 
in  feet 

D.B.H. 

in 
inches 

Volume 

per  acre 

cu.  ft. 

Volume 
per  acre 
cords 

Volume  per  acre 

board  additional 

feet        cords 

Forest 
form 
factor 

30 

37 

10.7 

51.9 

7.28 

350 

5.2 

1,460 

1.4 

.636 

35 

147 

48.4 

57.0 

7.86 

1280 

13.8 

2,900 

6.4 

.465 

40 

186 

70.7 

61.3 

8.45 

1950 

21.3 

4,720 

9.2 

.450 

45 

205 

89.4 

64.8 

9.00 

2549 

28.3 

7,130 

10.0 

.440 

50 

216 

105.8 

68.1 

9.48 

3120 

34.8 

10,310 

8.3 

.433 

55 

223 

120.9 

71.0 

9.97 

3680 

40.6 

13,160 

6.3 

.429 

60 

226 

135.4 

73.6 

10.53 

4240 

46.1 

15,620 

5.6 

.426 

65 

227 

150.1 

75.9 

11.08 

4810 

51.2 

17,850 

5.4 

.422 

70 

226 

164.3 

78.0 

11.59 

5360 

56.0 

19,830 

5.3 

.419 

75 

224 

178.6 

79.8 

12.10 

5900 

60.8 

21,700 

5.2 

.415 

80 

220 

192.4 

81.5 

12.62 

6450 

65.6 

23,400 

5.3 

.411 

Site  Class  II 
(All  trees  7  inches  and  over  in  diameter) 


Age  in 
years 

Trees 
per 
acre 

Basal 

area 

sq.ft. 

Height 
in  feet 

D.B.H. 

in 
inches 

Volume 

per  acre 

cu.  ft. 

Volume 

per  acre 

cords 

Volume  per  acre 

board    additional 

feet        corda 

Forest 
form 
factor 

35 

56 

16.0 

49.4 

7.25 

530 

6.7 

800 

4.7 

.671 

40 

104 

35.0 

54.5 

7.85 

1010 

14.0 

1,920 

9.1 

.529 

45 

133 

51.3 

56.7 

8.41 

1460 

19.7 

3,250 

11.4 

,502 

50 

157 

66.0 

59.4 

8.78 

1870 

24.6 

4,780 

12.3 

.477 

55 

175 

79.9 

61.6 

9.15 

2250 

29.1 

6,600 

12.2 

.459 

60 

188 

92.8 

63.2 

9.51 

2620 

32.8 

8,660 

10.2 

.447 

65 

197 

105.7 

64.4 

9.90 

2970 

36.4 

10,850 

8.6 

.437 

70 

203 

117.9 

65.4 

10.32 

3310 

39.7 

12,710 

7.1 

.429 

75 

206 

130.0 

66.2 

10.75 

3660 

42.7 

14,220 

6.2 

.425 

80 

207 

141.8 

66.8 

11.21 

4020 

46.0 

15,380 

6.1 

.424 
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Number  of  Trees  per  Acre.  It  will  be  noted  that  there  are 
more  trees  per  acre  on  site  quality  one  than  on  two.  This  is 
due  to  the  high  diameter  limit.  While  there  are  actually  more 
trees  per  acre  on  quality  two  sites  at  a  given  age,  as  will  be 
seen  by  reference  to  Table  II,  not  so  many  grow  into  the 
limits  of  Table  III  in  a  given  period  of  years,  so  that  the 
number  of  trees  included  is  greater  on  the  better  sites. 

Board  Foot  Volumes.  In  obtaining  board  foot  volmnes  the 
present  milling  practice  throughout  the  region  was  carefully 
taken  into  accoxmt.  Volimaes  are,  therefore,  actual  not 
theoretical,  and  as  they  are  based  wholly  on  natural  stands, 
represent  a  conservative  minimiun  for  fully  stocked  stands 
under  forest  management.  Practically  all  hardwood  is 
sawed  through  and  through  into  roimd-edged  lumber.  Any 
tree  which  will  given  an  eight  foot  log  out  of  which  a  board 
with  a  minimum  face  of  five  inches  can  be  sawed  is  con- 
sidered merchantable.  At  the  time  of  measuring  the  plots  the 
top  diameter  and  length  of  each  log  contained  in  the  individ- 
ual trees  was  calculated  and  recorded  with  due  allowance  for 
crook  and  defect.  Board  foot  volumes  of  logs  were  computed 
by  the  use  of  Clark's  International  Log  Rule  which  is  shown 
by  the  sawmill  practice  of  the  region  to  be  conservative. 
Mill  tally  studies  on  the  Harvard  Forest  show  slightly  higher 
values  than  those  in  Clark's  rule.  In  calculating  the  addi- 
tional cords  six  board  feet  to  the  cubic  foot  and  sixty-five 
cubic  feet  to  the  cord  were  assumed.  This  figure  is  admittedly 
but  a  rough  estimate.  Under  favorable  market  conditions 
the  cordwood  in  the  trees  two  to  seven  inches  in  diameter, 
which  is  omitted  in  the  table,  could  be  utilized.  The  volume 
of  this  product  may  be  found  by  subtracting  the  cord  volxmies 
given  in  Table  III  from  those  given  in  Table  II  for  the  same 
age  and  site  class. 

Table  IV  gives  the  normal  yield  in  cubic  feet  and  cords  of 
inferior  second  growth  hardwood  stands.  All  trees  two  inches 
and  over  in  diameter  breast  high  are  included.  But  one  site 
quality,  an  average  between  quality  one  and  quality  two  for 
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TABLE  IV.    NORMAL  YIELD  IN  CUBIC  FEET  AND 

CORDS  OF  INFERIOR  SECOND  GROWTH  HARDWOOD 

STANDS  IN  CENTRAL  NEW  ENGLAND 

(All  trees  2  inches  and  over  in  diameter) 


Age  in 
years 

Trees  per 
acre 

Basal  area 
sq.  feet 

Height  in 
feet 

D.B.H.  in 
inches 

Volume 

per  acre 

cubic  feet 

Volume 

per  acre 

cords 

Forest 

form 

factor 

17 

1050 

42.2 

28.6 

2.71 

670 

10.40 

.555 

18 

1535 

65.7 

29.3 

2.80 

830 

14.15 

.431 

19 

1640 

73.8 

29.9 

2.87 

990 

16.60 

.449 

20 

1708 

79.2 

30.5 

2.92 

1130 

18.06 

.460 

21 

1750 

84.0 

31.1 

2.95 

1230 

18.95 

.471 

22 

1774 

85.5 

31.6 

2.98 

1300 

19.54 

.481 

23 

1778 

87.0 

32.1 

3.01 

1360 

19.97 

.487 

24 

1768 

88.0 

32.5 

3.03 

1400 

20.30 

.490 

25 

1743 

88.2 

32.9 

3.05 

1430 

20.53 

.492 

26 

1710 

87.9 

33.3 

3.07 

1440 

20.72 

.493 

27 

1671 

87.4 

33.6 

3.10 

1450 

20.86 

.494 

28 

1623 

86.8 

33.9 

3.13 

1455 

20.88 

.495 

29 

1575 

86.1 

34.1 

3.17 

1460 

20.75 

.494 

30 

1515 

85.3 

34.4 

3.21 

1460 

20.63 

.494 

this  type,  is  given.  The  construction  of  the  table  is  similar  to 
that  of  Table  II. 

Number  of  Trees  per  Acre.  The  gradual  increase  in  the 
number  of  trees  per  acre  between  the  ages  of  seventeen  and 
twenty-three  years  is  due  to  the  fact  that  many  trees  are 
growing  into  the  lower  diameter  limit  of  the  table  during  this 
period  —  exactly  the  same  efiFect  as  that  produced  by  a  high 
diameter  limit  in  the  case  of  Table  III.  After  thirty  years 
gray  birch  rapidly  deteriorates,  the  rate  of  reduction  in  vol- 
mne  of  the  stand  being  dependent  upon  the  percentage  of  this 
element  in  its  composition.  Cord  volume  falls  ofiF  while  cubic 
foot  volmne  maintains  a  slight  increase  because  more  cubic 
feet  of  soUd  wood  are  required  to  make  a  cord  as  average 
diameters  of  trees  become  greater.  The  continuance  of  rise 
in  volume  after  the  culmination  of  basal  area  is  due  to  the 
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fact  that  gray  birch  has  relatively  less  merchantable  length 
than  all  other  hardwood  species  for  its  total  height.  For  this 
reason  it  is  an  exception  to  the  conclusion  that  the  volume 
of  a  tree  of  given  height  and  diameter  in  cords  and  cubic  feet 
is  the  same,  regardless  of  species. 

APPLICABILITY  OF  TABLES 

The  individual  plots  from  which  the  better  hardwood 
tables  were  derived  varied  greatly  in  the  proportions  of  the 
various  species  in  mixture.  Since  this  was  foxmd  to  have 
little  or  no  effect  on  the  volumes  of  these  plots  it  is  fair  to 
suppose  that  the  tables  are  applicable  to  a  wide  variety  of 
mixtures.  The  test  of  the  Harvard  Red  Maple  Volume 
Table,  described  on  page  14,  indicates  that  even-aged 
second  growth  hardwoods  on  similar  sites  have  much  the 
same  form  regardless  of  species.  Mill  tally  scales  also  appear 
to  bear  out  this  belief.  If  this  is  true,  the  present  tables 
should  be  capable  of  wide  use  both  in  the  determination  of 
the  present  and  future  yields  of  individual  stands,  and  in 
more  general  computations  relating  to  the  stand  and  growth 
of  hardwoods  throughout  the  region. 
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BOTANICAL  NAMES  OF  SPECIES  MENTIONED 

(Botanical  names  are  thoee  given  in  Gray's  New  McmtuU  of  Botany^  Seventh  Edition) 

Babswood.    Tilia  americana,  L. 

Beech.    Fagus  grandifolia,  Ehrh. 

Black  Ash.    Fraxtnua  nigraj  Marsh. 

Black  Birch.    Betida  lentay  L. 

Black  Cherry.    Prunvs  serotina,  Ehrh. 

Black  Oak.    Querctis  vduiina,  Lam. 

Butternut.    Jtiglana  cinerea,  L. 

Chestnut.    Castanea  denJtala,  (Marsh.)  Borkh. 

Chestnut  Oak.    Qt^ercua  Prinus,  L. 

Elm.     Ulmus  americana^  L. 

Flowering  Dogwood.    Carnus  jkrida^  L. 

Gray  Birch.    Bettda  pop%difolia,  Marsh. 

Hard  Maple.    Acer  saccharum,  Marsh. 

Hemlock.    Tsuga  canadensis,  (L.)  Carr. 

Hop  Hornbeam.    Ostrya  virginianaj  (Mill.)  K.  Koch. 

Paper  Birch.    Betvla  alba  var,  papyrifera,  (Marsh.)  Spach. 

Pignut  Hickory.    Carya  glabra,  (MiU.)  Spach. 

Poplar.    Popvlus  tremvloides  and  P.  grandidentata,  Michx. 

Red  Maple.    Acer  rvJbrum,  L. 

Red  Oak.    Quercus  rubra,  L. 

Red  Pine.    Piniis  resinosa,  Ait. 

Red  Spruce.    Picea  rubra,  (DuRoi)  Dietr. 

Scarlet  Oak.    Qvercu^  coccinea,  Muench. 

Shad  Bush.    Amelanchier  sp. 

Tupelo.    Nyssa  sylvatica,  Marsh. 

White  Ash.    Fraximis  americana,  L. 

White  Oak.    Quercus  alba,  L. 

White  Pine.    Pinus  strohus,  L. 

Yellow  Birch.    Bettda  Ivtea,  Michx.  f. 
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TBDE  UFE  fflSTORY  AND  CONTROL  OF  THE 
PALES  WEEVIL  {HYLOBWS  PALES)  ^ 

INTRODUCTION 

It  is  a' notable  fact  that  in  spite  of  the  serious  damage  caused 
by  Hylobms  pedes j*  it  escaped  all  notice  as  an  economic  forest 
pest,  in  its  adult  stage,  imtil  1914,  although  it  is  a  native  of 
the  United  States.  At  this  time  Professor  E.  E.  Carter  of  the 
Harvard  Forest  School,  made  an  effort  to  ascertain  the  rea- 
son for  the  almost  universal  failure  of  coniferous  plantations 
on  recently  cut-over  pine  woodlots.  He  found  that  the  fail- 
ures were  due,  not  to  climatic  or  other  natural  causes,  as  has 
been  supposed,  but  to  the  presence  of  Hylobius  pales  Herbst, 
a  snout  beetle  which  feeds  voraciously  upon  the  bark  of 
coniferous  seedlings.  Furthermore,  he  foxmd  that  the  beetles 
have  a  wide  range  of  coniferous  food  plants  and  that  an  in- 
festation lasts  for  several  years.  The  reason  for  overlooking 
the  seriousness  of  the  pest  is  very  apparent  when  one  con- 
siders that  dead  two  or  three  year  old  pine  seedlings,  amongst 
the  vast  amoxmt  of  both  growing  and  decaying  vegetation, 
are  very  inconspicuous  even  when  one  is  looking  for  them. 
Once  girdled,  the  seedlings  rapidly  deteriorate  and  in  falling 
over  are  covered  up  with  dried  leaves  and  other  vegetation. 
Previously  this  beetle  had  been  recorded  as  breeding  in 
stimips  and  logs  of  recently  felled  trees,  but,  as  far  as  can  be 
determined,  never  as  feeding  on  coniferous  seedlings. 

The  present  study  of  the  life  history  and  control  of  the 
pales  weevil  was  started  in  September  of  1919.  It  is  based 
almost  entirely  upon  results  obtained  at  the  Harvard  Forest, 

*  Work  done  in  co($peration  with  the  Entomological  Laboratory  of  the 
Bussey  Institution.     Contribution  No.  180. 

^  Classification  according  to  Blatchley  and  Leng.  Order,  Coleoptcra: 
Family,  Curculionidae;  Sub-family  Curculioninae;  Tribe,  Hylobiim*. 


Petersham,  Mass.  Here  an  admirable  set  of  conditions  exist 
for  the  study  of  such  a  problem.  Yearly  cuttings  with  conse- 
quent reproduction  and  plantations  offer  advantages  which 
otherwise  would  require  a  series  of  years  to  obtain.  Varying 
conditions  of  moisture,  soil,  and  exposure  have  also  helped 
materially  in  dealing  with  the  problem.  Nearly  all  trees 
native  to  New  England  are  found  either  in  the  Forest  or  in 
close  proximity  to  it,  so  that  the  range  of  food-plants  in 
different  latitudes  was  apparent  without  recourse  to  other 
localities,  although  verifications  were  obtained  wherever 
possible. 

The  author  is  indebted  to  both  Professor  C.  T.  Brues  and 
Director  R.  T.  Fisher  of  the  Harvard  Forest  School,  for  their 
aid  in  carrying  out  the  following  work.  Thanks  are  also  due 
Mr.  E.  E.  Carter,  of  the  U.  S.  Forest  Service,  for  turning  over 
notes  made  on  the  destructiveness  of  the  pales  weevil  while 
he  was  connected  with  the  Harvard  Forest  School,  as 
Assistant  Professor  of  Forestry. 

HISTORY  AND  DISTRIBUTION 

Hylobius  pales  is  undoubtedly  a  native  of  the  United  States 
and  apparently  occurs  no  where  else  except  in  Canada.  It 
was  first  recorded  as  a  destructive  insect  about  1840  by 
Wilson  in  "American  Ornithology."  He  records  the  larvae 
as  killing  large  areas  of  conifers  by  burrowing  in  the  trees. 
His  record  is  undoubtedly  an  exaggeration  or  mistaken  iden- 
tity, due  to  his  lack  of  acquaintance  with  the  pales  weevil. 
The  next  record  of  note* is  contained  in  Harris's  ''Insects  In- 
jurious to  Vegetation,"  (1852)  in  which  he  states  that  he 
"foimd  the  beetles  in  large  numbers  during  May  and  June, 
on  board  fences,  the  sides  of  new  wooden  buildings,  and  on 
the  trunks  of  pine  trees."  Numerous  later  writers  mention 
collecting  the  beetles.  Packard  (1890)  collected  larvae  and 
pupae  from  pine  and  saw  the  adults  flying.  Felt  (1906) 
records  the  presence  of  the  adults  on  pine  and  in  mill  yards. 
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A  very  similar  species,  Hylobms  abietia,  occurs  throughout 
Europe,  and  to  quote  Gillander  in  his  account  of  the  beetle 
in  his  book  entitled  "Forest  Entomology,"  "This  is  con- 
sidered one  of  the  worst  insect  enemies  the  forester  has  to 
deal  with;  in  fact,  it  may  be  said  to  be  the  most  dreaded 
beetle."  The  habits  of  the  European  species  are  almost 
identical  with  those  of  Hylohius  pales.  No  method  of  con- 
trol has  been  found  in  Europe  which  will  permit  the  planting 
of  seedlings  on  cutover  areas  until  three  years  after  cutting. 
Numerous  methods  of  control  are  mentioned  by  Etiglish, 
German,  and  Russian  entomologists,  but  all  conclude  in 
stating  that  plantations  should  not  be  started  for  two  or 
three  years  after  the  tract  has  been  cut  over. 

The  distribution  of  the  pales  weevil  seems  to  be  general 
throughout  the  Eastern  half  of  the  United  States  and  in 
South-eastern  Canada.  Specimens  have  been  collected  from 
Minnesota,  Michigan,  Indiana,  Illinois,  Missouri,  Arkansas, 
and  Mississippi  on  the  west ;  Florida  on  the  south,  and  South- 
eastern Canada  on  the  north,  with  collections  all  along  the 
Atlantic  sea-board  (Fig.  1). 

Although  in  New  England  the  white  pine  is  the  most 
favored  food,  it  is  apparent  that  in  a  large  part  of  the  area 
trees  other  than  white  pine  must  be  fed  upon,  due  to  the 
restricted  distribution  of  the  tree  as  shown  by  the  accom- 
panying map.  From  reports  obtained,  however,  it  seems  to 
be  true  that  the  beetle  is  much  more  abundant  in  the  white 
pine  area,  especially  where  frequent  cuttings  are  being  made. 

NATURE  OF  DAMAGE 

The  adult  beetles  feed  on  the  tender  bark  of  coniferous  seed- 
lings, oftentimes  entirely  stripping  the  bark  from  the  stem 
and  side  branches.  The  most  characteristic  injury,  however, 
is  the  removal  of  the  bark  in  irregular  areas  leaving  numer- 
ous criss-cross  ridges.  The  beetles  are  voracious  feeders  and 
will  kill  a  three  or  four  year  old  white  pine  seedling  within  a 


very  few  days.   As  many  as  thirty  beetles  have  been  found 
around  the  base  of  a  single  seedling. 

It  has  long  been  observed  in  New  En^and  that  it  is  almost 
impossible  to  secure  a  reasonably  pure  stand  of  white  pine 
reproduction  promptly  after  the  removal  of  older  stands  of 
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pine,  even  thoi^  large  numbers  of  seedlings  may  be  present. 
Several  causes  have  been  suggested  to  account  for  the  toss  of 
these  seedlings.  It  has  been  suggested  that  the  young  hard- 
woods already  present,  entirely  crowd  out  the  pine,  or  that 
extreme  acidity  of  the  soil,  due  to  the  decomposition  of  the 
leaf  litter,  does  not  favor  the  growth  of  the  pine  seedlings. 
These  explanations  do  not,  however,  satisfy  all  conditions, 
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for  damage  is  just  as  prevalent  in  grass  covered  areas^  as  was 
shown  by  Carter,  such  as  pastures  where  limby  pasture  pines 
have  been  cut  down  to  give  the  young  seedlings  a  better 
chance  to  develop.  In  one  case  a  broken  stand  of  limby, 
pasture  grown  pine  was  removed  from  over  a  veritable  carpet 


Figure  4.     Typical  Injury  Showing  Girdling  Effect  on  Dead 
Seedling  Killed  by  Hylobius  paleM, 


of  white  pine  seedlings,  which  were  from  two  to  six  inches  in 
height.  Three  years  later  there  were  left  less  than  ten  per 
acre  of  these  thousands  of  young  pines.  In  another  case  a 
stand  of  white  pine  was  removed,  the  area  cleared  and  set 
out  as  a  niu-sery  with  white  pine.  The  beetles  were  immedi- 
ately attracted  to  the  spot  and  completely  ruined  the  nursery. 
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The  beetles  have  been  collected  wherever  a  pine  cut  has  been 
made. 

As  an  example  of  how  little  cutting  it  takes  to  attract  the 
pales  weevil,  a  small  white  pine  which  was  growing  in  a  stand 
of  gray  birch  was  cut.  The  tree  was  about  twelve  feet  in 
height  with  a  stump  diameter  of  foiu*  inches.  All  the  slash 
was  inunediately  removed,  except  for  a  few  twigs  that  were 
placed  on  the  stump  and  burned  thoroughly  so  that  the 
outer  portion  of  the  stump  was  completely  charred.  Fourteen 
white  pine  seedlings  were  then  set  out  around  the  stiunp 
covering  an  area  of  about  twelve  feet  in  diameter.  In  two 
weeks  from  cutting  eleven  of  the  seedlings  had  been  damaged 
by  the  beetle.  The  area  where  this  experiment  was  carried 
on  was  more  or  less  covered  with  scattered  white  pine  seed- 
lings, but  none  of  these  had  been  harmed  previous  to  the 
cutting  of  the  single  white  pine. 

The  beetles  are  attracted  purely  to  areas  where  lumbering 
operations  have  been  carried  on,  such  as  the  felling  of  trees 
and  the  sawing  and  stacking  of  liunber,  or  to  areas  where 
trees  have  been  destroyed  in  such  a  manner  that  the  odor  of 
pitch  or  sap  is  still  apparent. 

In  order  to  ascertain  the  amount  of  damage  and  probable 
length  of  infestations,  large  numbers  of  counts  were  made 
covering  approximately  forty  acres  of  cut-over  pine  lands. 
Included  in  this  area  were  tracts  which  had  been  cut  from 
one  to  five  years  previously.  In  making  these  counts  typical 
areas  varying  from  225  square  feet  to  areas  of  3000  square 
feet,  depending  on  the  density  of  the  pine  seedUngs,  were 
marked  off,  and  all  of  the  seedUngs  counted  and  talUed 
under  the  heads  of  (1)  Healthy,  (2)  Dead  from  Unknown 
Cause,  (3)  Killed  by  Hylohius  pedes j  (4)  Injured  by  Hylobius 
pales.  Figure  5  shows  a  typical  area  as  copied  from  the  field 
diary.  As  much  as  possible  these  plots  were  so  scattered  in 
the  areas  that  a  general  average  could  be  obtained.  The 
counts  from  the  different  tracts  were  then  sorted  according 
to  age  of  the  cut  so  that  the  figures,  for  example  of  the  1919 
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cut,  could  be  averaged  together.  In  this  way  the  d^ree  of 
infestation  was  obtained,  for  not  merely  one  cut-over  area, 
but  for  the  general  district  around  Petersham  where  the 
coimts  were  made.    See  table  on  the  following  page. 

It  is  apparent  then,  that  damage  occurs  the  first  three 
years  after  a  cutting  of  white  pine,  ninety-eight  per  cent  of 


Fig  DBS  5.     Typical  Firet  Year  iDfestation  as  Copied  from  Field  Diary. 
+  Healthy  White  Pine  SeedlincB,  28.2%. 
o  Seedlings  Dead  from  Unknown  Cauaes,  11.27%. 
•  Seedlings  KiUed  by  Hylobiut  paleM,  60.53%. 
None  Merely  Injured. 

it  occurring  the  first  two  years,  and  that  after  the  third  year 
no  new  injury  is  done. 

In  one  location  about  one  million  feet  of  lumber  were  piled 
at  one  end  of  a  pasture  which  was  fast  being  reforested  by 
natural  pine  seedlings.  The  lumber  was  largely  white  pine. 
The  beetles  were  immediately  attracted  in  large  numbers 
and  the  succeeding  infestation  proved  to  be  one  of  the  most 
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SUMMARY  OF  C»UNTS  MADE  IN  OCTOBER,  1919 


Date  of 
Itomoval  Cutting 

Year  of 
Infertation 

Approx.  Sise  of 

Pereentage  of  Trees 
Killed  during  Feeding  Seaeon 

1918-1919 

First 

23.95  Acres 

40% 

1917-1918 

Second 

7.95      « 

40%  (Additional  to  above) 

1916^1917 

Third 

13.7 

2%               u             u        u 

1915-1916 

Fourth 

1.6 

0% 

1914-1915 

Fifth 

10. 

0% 

severe  in  the  locality.  The  center  of  the  infestation  proved 
to  be  the  lumber,  and  from  here  the  beetles  worked  out, 
killing  practically  all  of  the  seedlings  as  the  infestation 
spread.  At  the  beginning  of  the  second  year  of  infestation 
there  was  hardly  a  live  seedling  to  be  found  within  five 
hundred  feet  of  the  lumber.  Even  the  maturing  twenty  to 
thirty  year-old  white  pines  surroimding  the  pasture  were 
attacked,  the  beetles  feeding  on  the  tender  twigs.  The  large 
trees  were  by  no  means  seriously  damaged  but  most  of  the 
twigs  fed  upon  were  killed. 

In  a  like  manner  experiments  showed  that  freshly  cut 
slash  will  attract  the  beetles  even  when  carried  a  long  dis- 
tance from  the  cutting.  Freshly  cut  pine  logs  when  piled  in 
an  open  pasture  preparatory  to  sawing  attracted  thousands 
of  the  beetles. 

Experiments  carried  on  in  the  laboratory  only  emphasized 
the  fact  that  the  beetles  are  endowed  with  an  exceedingly 
acute  sense  of  smell.  Especially  arranged  chambers  with 
connecting  galleries  were  used  for  testing  their  power  of 
smell.  A  small  freshly  cut  pine  twig  was  placed  in  one  cham- 
ber. The  beetles  liberated  in  another  chamber  soon  sensed 
the  odor  and  crowded  over  one  another  in  their  effort  to  get 
at  the  twig.  The  beetles  had  not  been  fed  for  a  day,  so  that 
himger  imdoubtedly  hastened  the  reaction. 
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FOOD  PLANTS 

The  beetle  has  a  wide  range  of  food  plants  and  has  been 
found  feeding  upon  all  of  the  coniferous  species  growing  in 
the  vicinity  of  fresh  cuttings  in  Southern  Maine  and  in 
Central  Massachusetts.  White  pine  is,  without  any  question, 
the  favorite  food  in  these  locaUties,  but  in  the  absence  of  this 
tree  other  coniferous  seedUngs  are  voraciously  fed  upon.  In 
one  place  on  the  Harvard  Forest  a  plantation  of  red  pine, 
Pinus  resinosaj  was  started  on  an  area  which  had  been  cut 
over  two  years  previously.  The  first  year  after  the  cutting,  a 
heavy  infestation  of  the  beetle  occurred,  the  majority  of  the 
white  pine  seedlings,  which,  due  to  proper  forest  management 
were  reforesting  the  area,  having  been  killed.  The  second 
year  as  there  were  comparatively  few  white  pine  seedlings 
present,  the  beetles  attacked  the  red  pine,  which  had  just 
been  set  out,  and  either  killed  or  injured  approximately 
forty-eight  per  cent  of  the  trees.  These  seedUngs  were  fiv^ 
year  old  stock,  the  bark  of  which  is  relatively  rough  and 
heavy. 

The  general  susceptibility  of  the  yoimg  seedUngs  seems  to 
depend  largely  upon  the  nature  of  the  bark.  Those  seedlings 
having  relatively  thin,  tender  bark,  being  favored  for  food. 
The  exuding  of  pitch  retards  feeding  to  a  noticeable  degree. 
Injury  likely  to  cause  death  is  confined  to  trees  imder  three 
feet  in  height.  In  the  breeding  cages,  fresh  white  pine  chips 
were  the  most  favored  food,  but  in  the  absence  of  other 
foods,  even  hardwoods  were  fed  upon. 

The  following  is  a  list  of  known  food  plants.  Records  have 
come  to  notice  of  the  beetle  having  been  found  on  plum  and 
cotton,  but  no  verifications  have  been  obtained. 

Pinics  str6bu8  L.    White  pine. 

Pinus  rigida  Mil.    Pitch  pine. 

Pinus  resinosa  Ait.    Red  or  Norway  pine. 

Pinu>8  ponderosa  Laws.    Western  yellow  pine. 

Pinus  sylvestns  L.    Scotch  pine. 

Larix  laridna  (Du  Roi)  Koch.    American  larch. 
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Lcaix  Icarix  (L)  Karsten.    European  larch. 
Picea  rubra  (Du  Roi)  Dietr.     Red  spruce. 
Picea  Abies  (L.)  Karsten.    Norway  Spruce. 
Abies  halsamea  (L.)  Mill.    Balsam  fir. 
Tsuga  canadensis  (L.)  Carr.     Hemlock. 
Pseudotsuga  taxi  folia  (Lam.)  Britton.     Douglas  fir. 
Thuja  ocdderdalis  L.    Arbor  Vitae. 
Juniperus  communis  L.    Conmion  juniper. 
Juniperus  virginiana  L.    Red  cedar. 
Betida  popidifolia  Marsh.    Gray  birch. 
Fraxinus  americana  L.    White  ash. 

FEEDING  HABITS  OF  ADULT 

Extensive  observations  have  shown  that  Hyhbius  pales  is 
typically  a  nocturnal  feeder,  although  a  few  beetles  can 
practically  always  be  found  feeding  during  the  day.  These, 
however,  are  usually  feeding  on  the  underside  of  twigs  or  at 
the  base  of  the  seedling  just  below  the  surface  of  the  ground. 
In  the  insectary  one  cage  was  kept  dark  by  covering  with  a 
heavy  manila  bag.  In  this  cage  beetles  could  be  found  feed- 
ing at  all  times.  In  the  field  the  beetles  are  rarely  found 
feeding  in  the  direct  sunlight  except  after  long,  heavy 
storms,  or  during  warm  periods  of  weather  which  have  been 
directly  preceded  by  low  temperatiu'es. 

The  beetles  start  feeding  soon  after  sundown  and  by  mid- 
night the  majority  of  them  are  feeding,  or  at  least  are  active. 
By  sunrise  the  majority  of  the  beetles  have  sought  shade  in 
the  soil  around  the  ba^e  of  the  seedlings.  Many  merely  hide 
on  the  underside  of  fallen  leaves.  This  habit  was  taken  ad- 
vantage of  in  collecting  the  beetles,  pine  chips  being  placed 
at  the  base  of  the  infested  trees,  and  the  beetles  collected 
froni  imder  these.  It  is  a  conmion  occurrence  to  find  from 
ten  to  fourteen  beetles  at  the  base  of  a  single  seedUng,  al- 
though their  color  and  habit  of  feigning  death  tends  to  make 

■ 

them  easily  overlooked. 

The  beetles  are  hearty  feeders  and,  when  necessity  de- 
mands, will  feed  on  a  great  diversity  of  food.  They  are  not 
gregarious  in  their  feeding  habits,  seldom  more  than  three 
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being  found  close  together  on  the  same  twig.  A  favorite 
place  of  feeding  is  in  the  crotch  of  a  twig  and  the  main  stem 
where  the  wood  is  particularly  sappy.  The  new  buds  are 
also  favored  in  some  localities,  although  this  does  not  seem 
to  be  general.  Oftentimes  seedlings  may  be  entirely  stripped, 
not  a  vestige  of  bark  remaining.  That  portion  of  the  seed- 
lings from  which  the  needles  have  fallen  is  usually  attacked 
first. 

Very  often  seedlings  which  appear  healthy  or  even  slightly 
yellow,  and  which  show  no  signs  of  having  been  attacked 
above  the  ground,  are  found  to  have  been  girdled  or  partially 
girdled  just  below  the  imdecomposed  carpet  of  needles  or 
other  vegetation. 

Moisture  is  an  essential  element  in  determining  the  degree 
of  infestation.  Seedlings  growing  amongst  moss  are  espe- 
cially favored,  whereas  those  growing  on  exposed  dry  places 
are  far  less  susceptible  to  attack.  In  order  to  further  ex- 
emplify this  point,  which  was  quite  apparent  in  different 
locaUties,  four  large  plots  were  marked  out  and  all  seedlings 
on  each  plot  coimted  and  examined.  The  plots  were  ad- 
jacent to  each  other  so  that  soil,  temperature,  and  light  con- 
ditions were  as  nearly  identical  as  possible.  On  two  of  these 
plots  the  groimd  cover  was  entirely  removed  so  that  the  bare 
soil  was  visible.  As  the  soil  was  rich  in  humus  there  was 
httle  likelihood  of  the  seedlings  drying  up.  Although  this 
experiment  has  been  running  only  about  ten  weeks  there  is 
ateady  a  noticeable  difference  in  the  degree  of  infestation 
between  the  cleared  and  uncleared  plots. 

MIGRATION 

Observations  made  in  the  field  tend  to  show  that  the  beetles 
are  present  in  small  numbers  through  the  woods  regardless 
of  whether  there  have  been  recent  cuttings  or  not,  and  that 
they  are  attracted  from  long  distances  to  freshly  cut  areas. 
It  is  this  habit  of  migrating  that  causes  the  beetle  to  be  of 
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such  economic  importance  for  it  concentrates  its  attacks  on 
areas  where  the  yoimg  seedlings  are  just  coming  up  to  replace 
the  cut  timber. 

The  adults  are  strong  fliers,  the  majority  of  them  appar- 
ently flying  within  twenty  feet  of  the  groimd,  as  is  shown  by  the 
fact  that  mature  pines  are  seldom  fed  upon  above  this  height. 
The  beetles  have  been  observed  hovering  about  in  the  air  for 
long  periods.  An  examination  of  the  wings  shows  a  strong 
development.  It  is  interesting  to  note  that  the  European 
species,  Hyhbius  dbietis,  is  said  by  European  entomologists 
not  to  fly,  although  the  wings  show  a  development  similar 
to'that  in  H.  pales. 

An  mterestmg  example  of  then-  migrating  habits  occurred 
on  a  tract  where  there  was  a  fairly  heavy  infestation  of  the 
beetles  in  a  red  pme  plantation,  which  bordered  one  of  the 
main  roads.  Large  numbers  of  white  pme  logs  had  been  hauled 
mto  a  field  on  the  opposite  side  of  the  road,  preparatory 
to  sawing.  As  the  infestation  was  in  its  third  year,  thousands 
of  the  beetles  migrated  to  the  log-piles.  In  order  to  reach 
these  it  was  necessary  for  them  to  pass  through  a  fringe  of 
pine  trees  bordering  the  road.  Large  numbers  of  the  beetles 
must  have  stopped  here  to  feed,  for  fully  half  of  the  young 
twigs  showed  signs  of  havmg  been  fed  upon,  large  numbers 
actually  being  killed. 

SEASONAL  HISTORY  AND  HABITS 

The  adult  beetles  emerge  from  hibernation  during  the  period 
from  the  latter  part  of  April  to  the  latter  part  of  May,  de- 
pending upon  climatic  conditions.  The  majority  become 
active  at  approximately  the  same  time.  They  immediately 
begin  feeding  and  remain  near  the  place  of  emergence  imtil 
the  middle  of  Jime.  It  is  at  this  time,  that  in  the  third 
year  of  infestation,  the  heaviest  migration  takes  place.  The 
beetles  swarm  to  some  locality  where,  preferably,  a  white 
pine  logging  operation  has  just  taken  place.    During  their 
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flight  they  may  stop  for  a  short  time  to  feed  on  mature  pine. 
On  reaching  the  new  breeding  grounds  they  may  feed  for 
from  one  to  two  weeks,  upon  tite  pine  chips,  slash,  or  even 
upon  the  bark  of  pine  logs,  if  no  suitable  seedlings  are 
present. 

The  small,  pearly  white  eggs  are  usually  laid  singly,  either 
in  freshly  cut  pine  logs  or  in  the  roots  of  fresh  cut  pine 
stumps.  The  beetles  make  a  small  perforation  in  the  bark 
and  crowd  the  egg  into  this  opening.  When  the  breeding 
takes  place  in  log  piles  the  eggs  are  almost  invariably  laid 
on  the  lower  side  of  the  under  logs,  where  they  rest  upon  the 
ground.  Other  conditions  being  favorable  the  eggs  are 
usually  laid  in  the  ends  of  the  logs  just  beneath  the  bark, 
around  areas  where  Umbs  have  been  cut  oflf,  or  in  areas  where 
the  bark  is  reasonably  thin  and  smooth.  Large  numbers  of 
eggs  are  usually  laid  fairly  close  together.  When  breeding 
takes  place  around  stumps  the  beetles  burrow  down  into  the 
soil  for  a  distance  of  from  three  or  four  inches  to  a  foot  or 
more,  and  lay  their  eggs  in  small  perforations  made  in  the 
roots.  Apparently,  they  prefer  the  underside  of  the  roots  for 
egg  laying. 

The  eggs  hatch  in  from  ten  days  to  two  weeks  and  the 
small,  footless,  white  grubs  inmiediately  begin  burrowing 
beneath  the  bark.  UnUke  bark  beetles,  they  apparently 
follow  no  direction,  merely  going  where  the  food  may  seem 
most  tempting.  The  larvae  are  gregarious  and  loosen  the 
bark  over  large  areas.  As  is  the  case  with  many  other  bark 
borers,  turning  the  infested  logs  so  that  the  direct  rays  of  the 
Sim  strike  the  areas  being  tunneled,  soon  kills  the  larvae,  due 
probably,  to  lack  of  moisture.  They  require  nearly  two 
months  to  mature,  at  which  time  they  have  attained  a 
length  of  approximately  one  centimeter. 

About  the  first  of  September  the  larvae  pupate  beneath 
the  bark  in  individual  cells,  penetrating  about  one-quarter 
inch  into  the  sap-wood  and  covered  over  with  frass.  In  this 
stage  they  remain  until  about  the  first  of  October,  although 
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some  adults  may  emerge  as  early  as  September  fifteenth. 
The  adult  beetles,  after  emergence,  begin  feeding  upon  the 
nearest  pine  seedlings.  It  is  at  this  time  that  the  most  severe 
damage  is  done.  As  one  seedling  is  stripped  of  its  bark  the 
beetles  move  on  to  the  next,  so  that  in  areas  where  the  seed- 
lings are  not  thickly  carpeted,  every  seedling  may  be  killed 
or  damaged. 

Beetles  have  been  found  feeding  as  late  as  November 
eighteenth  in  the  vicinity  of  Petersham,  Mass.,  and  as  late 
as  the  first  of  December  in  an  out-of-doors  cage  in  Boston, 
Mass.,  the  difference  in  altitude  being  a  thousand  feet.  At 
Petersham,  the  ground  had  been  covered  with  a  light  fall  of 
snow  for  nearly  a  week,  and  frost  had  penetrated  the  ground 
to  a  depth  of  three  inches. 

By  the  twentieth  of  October  the  majority  of  the  beetles 
have  gone  into  hibernation.  The  winter  is  spent,  for  the 
most  part,  in  the  soil  at  the  base  of  the  seedUngs  upon  which 
the  beetles  have  been  feeding.  They  penetrate  the  ground 
to  a  depth  of  six  inches,  where  there  is  a  tendency  for  them 
to  congregate  in  groups.  Some  pass  the  winter  in  hiberna- 
tion beneath  stones  at  a  similar  depth.  The  different  stages 
overlap  to  a  considerable  extent,  larvae  having  been  found 
as  late  as  October  eighth.  Some  individuals  undoubtedly 
pass  the  winter  in  the  larval  or  pupal  stage  in  stumps  or  logs. 

DESCRIPTION 

Hylobius  pales  Herbst. 

CurcuUo  paUa  Herbst.    K&fer,  vol.  7,  p.  31  (1797). 

Pissodes  maceUus.    Gennar,  Coleop.  Spec.,  p.  319  (1827). 

Hylobius  pales.    Dejean,  Cat.  Coleop.  Coll.  Dejean  (1837). 

Hylobius  americanus.    Dejean.  Cat.  Coleop.  Coll.  Dejean  (1877).     (Later 
edition). 

HylobiiM  pales,  Schonherr,  Gen.  Sp.  Curculionidum  (1842). 

Hylobius  pales,  Leoonte  and  Horn.,  Proc.  Am.  Philos.  Soc,  vol.  15,  p.  140. 
(1876). 

Hylobius  pales,    Blatchley  and  Leng,  Rhynch.  No.  Am.,  p.  186  (1916). 


The  Adult 

The  adult  (Fig.  6)  is  an  oblong,  robust,  dark  reddish  brown 
to  black  beetle.  Length  7-10  nun.  the  elytra  have  scattered 
small  tufts  of  rather  long  gray  or  yellowish  hairs,  those  be- 


hind the  middle  arranged  to  form  two  oblique  crMS  bars. 
These,  however,  are  not  always  distinct. 

Tlie  head  is  sub-opaque,  densely  though  not  coarsely 
punctured.  The  eyes  are  lai^e,  coarsely  granulated,  trans- 
verse, separated  by  their  own  diameter,  not  contiguous  be- 
neath. The  antennae  are  stout,  more  or  less  completely 
elbowed,  the  scape  barely  reaching  the  ^e.  Joints  one  and 
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two  of  the  f unicle  are  distinctly  longer  than  the  others,  the 
first  longer  than  the  second,  three  to  six  moniliform,  seven 
much  broader,  forming  part  of  the  club.  The  club  is  com- 
pact, oval,  pomted,  ringed,  and  whoUy  pubescent  and  sensi- 
tive. The  antennae  are  inserted  in  front  of  the  middle,  their 
insertion  being  visible  from  above.  The  beak  is  free,  stout, 
cyUndrical,  feebly  curved,  length  approximating  that  of 
thorax.  The  beak  is  grooved  for  the  reception  of  the  anten- 
nae, the  grooves  being  directed  towards  the  lower  part  of  the 
eyes.  Month  parts.  Mandibles  with  two  apical  teeth,  the 
lower  one  a  little  shorter  than  the  upper  and  m  addition 
having  a  little  cusp  on  the  inner  edge  so  that  they  are  m 
reality  three  toothed.  The  labial  palpi  are  large,  the  mentum 
transverse. 

The  thorax  is  broader  than  long.  The  prostemum  is 
broadly  emarginate  in  front  and  fringed  with  long  yellow 
hairs.  The  mesostemum  is  moderately  long.  The  humeri 
are  not  truncated  by  protruding  sides  of  mesothorax.  The 
gular  margm  is  prominent.  The  legs  are  stout,  front  coxae 
contiguous,  femora  club-shaped  and  strongly  toothed.  The 
tibia  are  rather  slender,  not  narrowed  towards  tips,  sinuate 
on  the  inner  side,  corbels  narrow,  terminal  hook  strong.  The 
terminal  edge  of  hind  tibia  is  double.  The  third  joint  of 
tarsi  is  dilated,  spongy  beneath,  claws  simple,  diverging. 

The  abdomen  is  sparsely  and  rather  finely  punctate. 
Lateral  angles  of  first  ventral  segment  covered  by  elytra, 
suture  in  front  of  second,  broadly  angulated  at  middle.  The 
second  and  fifth  ventral  segments  each  as  long  as  the  third 
and  fourth  united.  The  male  has  an  additional  anal  segment. 
The  disc  of  elytra  is  distinctly  flattened,  striae  with  large, 
oblong  punctures,  intervals  rather  narrow,  (flat,  rugose- 
punctate). 

The  Egg 

The  egg  is  pearly  white,  slightly  oblong,  and  is  equally 
rounded  at  both  ends.    It  is  1  mm.  in  length  by  .5  mm.  in 
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diameter.   The  chorion  is  smooth,  slightly  glossy,  and  is  of 
medium  toughness. 

The  Lahva 

The  larva  (Fig.  7)  is  a  white,  robust,  cylindrical,  footless 

grub.    The  head  is  hght  brown.    The  spiracles  are  very 

prominent  and  are  oblong  in  shape.    When  full  grown  the 

larva  is  approximately  12  mm.  in  length. 


FiQDBE  7.     Larvt  oS  Hiilabitii  palte.   Greatly  Enlaifed. 

The  Pupa 
The  most  characteristic  point  in  identlBcation  in  this 
stage  is  the  pupal  cell  which  is  found  beneath  the  inner  bark 
of  infested  logs  or  stumps.  The  cell  is  made  in  the  sapwood 
and  is  from  one-quarter  to  one-half  inch  in  depth,  and  is 
arched  over  with  a  thick  cover  of  chips  which  the  grub  has 
chewed  off.  The  pupa,  which  is  approximately  10  mm.  in 
length,  is  found  beneath  this  cover  of  fine  sawdust  or  chips. 
(Fig.  8.) 

SIMILAR  SPECIES 

The  Genus  Hylobius  includes  about  ten  known  speciea,  of 
which  paies  and  confusus  are  native  to  the  United  States. 

Hylobius  conjusus  Kirby,  closely  resembles  small  forms 
of  H.  -pales.  The  head  is  more  shining,  less  densely,  and 
more  coarsely  punctured.    I^ength  of  adult  from  6-8  mm. 

Pissodes  strobi  Peck,  is  probably  the  beetle  most  liable  to 
be  confused  with  the  pales  weevil.  The  simplest  way  of 
differentiating  them  from  each  other  is  to  note  the  antennae. 


In  the  pales  weevil  the  antennae  come  out  nearly  two- 
thirds  way  down  the  beak,  whereas  in  the  white  pine  weevil 
the  antennae  are  inserted  about  midway  on  the  beak.  The 
white  pine  weevil  is  smaller  and  generally  of  a  reddish- 


FiauBE  8.    Pupa  Css«  of  HytMia  pala  Ben«Ui  Buk. 
Actiiml  Bile. 

brown  tinge  with  prominent  light  markings  on  the  elytra. 
This  beetle  also  feeds  to  a  sli^t  extent  on  the  bark  of  white 
pine,  prior  to  egg  laying. 

GENERAL  BEHAVIOR  AS  AFFECTING  CONTROL 

In  an  effort  to  find  a  feasible  method  of  controlling  the 
beetle  by  the  use  of  repellents,  poison  baits,  or  banding 
materials,  experiments  were  carried  on  both  in  the  field  and 
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in  the  laboratory.  It  was  essential  that  the  cost  of  applica- 
tion be  kept  low,  as  will  be  explained  under  General  Control 
Methods.  Plots  were  treated  with  repellents  such  as  borax, 
lime,  and  napthaline,  others  were  treated  with  Tanglefoot. 

Owing  to  the  fact  that  the  beetles  thrive  best  in  a  rich 
humus  soil  it  was  suggested  that  the  application  of  lime 
might  prove  of  benefit  in  keeping  the  degree  of  infestati(m 
low.  This,  however,  proved  to  be  of  no  practical  use  as  the 
beetles  were  in  no  wise  repelled  by  the  lime.  More  extensive 
experiments  might  prove  otherwise,  but  this  is  doubtful. 

Plots  were  also  treated  with  borax  and  napthaline,  the 
substances  being  placed  around  the  seedlings  in  powdered 
form.  The  cost  of  appUcation  depends  ahnost  entirely  upon 
the  prevailing  labor  prices.  Borax  proved  to  be  of  no  use. 
On  the  other  hand  napthaline  has  a  negative  chemotropic 
eflfect  on  the  beetles.  The  degree  of  the  repellence  does  not 
appear,  however,  to  warrant  the  application  of  it  on  a  large 
scale. 

Tanglefoot  acts  as  a  decided  barrier  due  entirely  to  the 
stickiness  of  the  substance,  the  odor  having  nothing  to  do 
with  its  action.  The  Tanglefoot  was  placed  in  bands  aroimd 
the  base  of  the  seedlings  on  the  main  stem,  about  one-half 
inch  from  the  groimd  level.  The  beetles  will  try  again  and 
again  to  cross  a  band  of  the  substance,  there  being  no  hesi- 
tation imtil  the  first  four  legs  are  completely  entangled. 
Numerous  factors  tend  to  discourage  the  use  of  banding 
materials  on  seedlings  in  the  control  of  Hylobms  pales.  In 
the  first  place  the  effect  upon  the  growth  of  the  seedlings  is 
yet  to  be  worked  out.  The  bark  on  a  white  pine  seedling  is 
very  tender  and  would  probably  be  penetrated  easily  by 
oils  which  would  interfere  with  the  growth  of  the  tree.  In 
the  second  place  observations  have  shown  that  the  beetles 
will  feed  on  the  stem  beneath  the  soil  and  also  that  they  are 
strong  fliers,  which  latter  characteristic  would  enable  them 
to  get  above  the  band.  The  fact  that  the  band  must  neces- 
sarily be  near  the  surface  of  the  soil  means  that  the  winds 
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and  rains  would  tend  to  cover  it  with  material  from  the 
ground  cover  and  soil,  that  would  permit  the  beetles  to 
cross:  Then  there  is  the  item  of  cost  which  would  necessarily 
be  quite  large,  due  to  the  labor  of  treating  the  seedlings. 
This  would  immediately  eUminate  the  treatment  of  natural 
seedlings.  The  labor  involved  in  treating  seedlings  in  plan- 
tations as  they  are  being  set  out  would  not,  however,  be 
prohibitive.  The  seedlings  can  easily  be  bent  ''U-shaped" 
and  dipped  in  the  banding  material  just  as  they  are  being 
transplanted  from  the  nursery. 

The  beetles  proved  to  be  positively  chemotropic  to  odors 
arising  from  citrus  fruits.  This  led  to  the  idea  that  poison 
baits  might  possibly  be  used.  Experimentation,  however, 
proved  that  the  attractive  power  of  the  fruit  was  easily  oflF- 
set  by  the  presence  of  pine  chips.  As  these  latter  are  in- 
variably present  on  cut-over  areas,  poison  baits  in  which  an 
aromatic  oil  is  the  basis,  would  prove  of  Uttle  or  no  avail. 
Other  types  of  baits  have  not  as  yet  been  tried. 

The  habit  of  feigmng  death  is  highly  developed  in  HyUh 
bius  pales.  If  disturbed  when  feeding,  the  beetles  drop  to 
the  ground  and  crossing  their  tibiae  assume  a  position  as  in 
death.  If  disturbed  by  jarring  or  by  the  breath  while  walk- 
ing, they  unmediately  become  motionless  in  which  state 
they  will  remain  for  some  time  after  the  apparent  danger  is 
past.  This  habit  of  feigning  death,  together  with  their 
natural  soil-like  color,  make  them  easily  overlooked  when 
collecting,  so  that  sifting  of  the  soil  or  placing  upon  white 
paper  was  frequently  resorted  to.  It  was  interesting  to  note 
that  rubbing  the  tarsi,  even  with  a  dissecting  needle,  would 
invariably  arouse  the  beetles  to  activity. 

The  instinct  of  self  defence  is  decidedly  lacking.  When 
attacked  by  other  insects,  such  as  ants,  the  beetles  ofiFer  no 
semblance  of  defence.  An  example  of  this  was  noticed  when 
several  moimd  building  ants,  Formica  exsectoidesy  attacked 
one  of  the  beetles.  The  pales  weevil  was  immediately  rolled 
over  on  its  back,  in  which  position  it  folded  its  legs  and 
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antennae  close  to  its  body,  in  short,  apparently  feigned 
death.  The  ants  were  unable  to  reach  any  vital  point  due  to 
the  heavy  chitinous  coating  of  the  beetle.  They  contented 
themselves  with  chewing  ofiF  the  tarsi,  the  beetle  offering  no 
resistance.  This  very  apparent  lack  of  ability  to  defend 
themselves,  even  against  smaller  enemies,  is  probably  due 
to  a  long  dependence  upon  their  protective  coloring  and 
heavy  chitinous  coating  which  offers  considerable  protection. 
The  beetles  are  by  no  means  weak,  for  they  are  able  to 
move  bodies  weighing  several  times  their  own  weight.  Then 
agam  they  are  equipped  with  sharp,  powerful  maadibles  with 
which  they  could  inflict  severe  woimds  upon  insect  enemies, 
if  this  strength  were  only  supplemented  with  quicker  actions. 

NATURAL  ENEMIES 

The  pales  weevil  has  few  natural  enemies,  and  these  can- 
not be  relied  upon  to  hold  the  pest  in  check.  Up  to  the  present 
writing  no  insect  parasites  have  been  bred  from  the  larvae, 
although  parasitic  Diptera  and  Hymenoptera  have  been  re- 
peatedly taken  in  the  vicinity  of  logs  and  stumps  in  which 
the  weevils  have  been  breeding.  The  beetle,  however,  is 
admirably  protected  from  insect  attack  throughout  its  life. 

A  few  of  our  naiive  birds  feed  upon  the  adults,  but  as  the 
latter  come  out  in  numbers  only  at  night,  few  are  killed. 
Woodpeckers  often  feed  upon  the  larvae. 

It  is  a  conmion  occurrence  to  find  mole  tunnels  in  areas 
where  the  infestation  is  heavy,  and  undoubtedly  the  moles 
feed  upon  the  adults.  A  small  snake  has  also  repeatedly 
been  foimd  at  the  base  of  infested  trees. 

FUNGI 

One  of  the  imperfect  fungi  Sporotrichum  globtdiferum,  un- 
doubtedly plays  an  important  r61e  in  the  control  of  Hylobius 
pales,  and  often  attacks  other  Coleoptera  and  Hemiptera. 
The  fungus  spores  are  wide-spread,  diseased  beetles  or  larvae 
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being  found  under  a  great  variation  of  conditions.  The  mat- 
uration of  the  fungus,  however,  depends  to  a  great  extent 
upon  an  abundant  supply  of  moisture. 

The  fungus  appears  as  cottony  masses  breaking  out  through 
the  inters^mental  membranes,  joints  of  the  legs,  and  end  of 
the  beak.  In  advanced  stages  the  beetles  become  practically 
covered  with  the  myceUum  anc^  fruiting  bodies.  Stephens  ^ 
describes  the  fimgus  as  follows,  "Hyphae  widely  spreading, 
much  branched,  conidiophores  simple,  short.  Conidia  acro- 
pleurogenous  (bom  on  sides  of  apex).  Hyphae  hyaline  in 
more  or  less  cottony  masses."  The  myceUxun  may  at  times 
nearly  fill  the  body  cavity. 

In  an  endeavor  to  study  the  possibiUties  of  using  the 
fungus  as  an  artificial  control  measure,  cultures  were  grown 
on  potato  agar.  The  fimgus  grows  readily  at  ordinary  room 
temperature.  A  study  of  germinating  spores  showed  that 
branching  begins  to  take  place  the  fourth  day.  The  growth 
is  not  rapid  and  care  must  be  taken  to  prevent  contamination, 
as  molds  quickly  outstrip  the  fungus  in  growth.  Colonies  of 
the  fungus  from  one  to  two  square  inches  in  size  require 
approximately  two  weeks  to  grow. 

In  the  majority  of  cases  the  beetles  probably  become  in- 
fected through  feeding,  as  this  method  of  inoculation  proved 
to  be  the  most  satisfactory  in  the  laboratory,  although  dipping 
the  beetles  in  a  mixture  of  spores  suspended  in  water  gave 
satisfactory  results.  The  beetles  are  killed  within  four  days 
from  inoculation.  Checks  were  of  course  kept,  and  in  no 
cases  did  these  become  infected.  A  mite  was  found  in  con- 
nection with  the  fungus  which  may  possibly  aid  in  carrying 
the  spores. 

Cultures  of  the  fimgus  were  transferred  to  a  medium  of 
boiled  rice  which  was  mashed  so  as  to  give  a  reasonably 
smooth  surface  upon  which  the  fimgus  could  easily  be  ex- 
amined. Growth  was  noticed  the  day  following  inoculation. 
The  growth  on  rice  permits  an  easy  dissemination  of  the 

^  ''  The  Fungi  which  Cause  Plant  Diseases.'' 
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fungus  in  the  field,  the  rice  merely  being  spread  broadcast 
aroxind  the  base  of  pine  seedlings.  The  rice  apparently  has 
no  attractive  power  to  the  beetles,  but  merely  serves  as  a 
spreading  agent,  the  beetles  becoming  infected  through 
actual  contact. 

Owing  to  the  fact  that  the  virulence  of  the  orgMiism  de- 
pends almost  entirety  upon  moisture,  and  that  the  fungus  is 


apparently  widespread,  regardless  of  artificial  dissemination, 
its  use  as  a  control  method  would  hardly  be  worth  while. 
Nevertheless  it  is  true  that  under  favorable  conditions  the 
fimgus  takes  a  heavy  toll  from  the  beetles.  This  fact  was 
clearly  presented  in  a  breeding  cage  containing  about  one 
hundred  and  fifty  adults.  The  cage  was  kept  fairly  damp  and 
two  or  three  diseased  beetles  left  within.  At  the  end  of  two 
months  nearly  all  bad  succumbed  to  the  fungus. 

The  conditions  affecting  the  spread  of  the  fungus  amongst 
larvae,  appear  to  be  identical  with  those  affecting  the  adult. 
Larvae  feeding  beneath  the  bark  of  round-edged  limiber,  or 
in  logs  which  are  exposed  to  dampness,  become  infected  with 
the  fungus.  As  the  larvae  are  gregarious  in  their  feeding 
habits  the  mortality  is  increased  to  a  considerable  degree. 

METHODS  OF  CONTROL 

The  control  of  a  forest  pest  must  necessarily  be  carried  on  at 
a  minimiun  of  cost,  and  in  the  case  of  the  pales  weevil,  practi- 
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cally  devolves  upon  some  form  of  forest  mianagement,  other 
methods  previously  mentioned  having  thus  far  proved  of 
little  avail.  There  are  two  distinct  types  of  infestation  to  be 
dealt  with:  First,  that  occurring  on  cut-over  areas,  and  second, 
that  occurring  in  pure  stands  of  seedlings  such  as  forest 
nurseries,  plantations,  and  natural  pine  reproduction  on 
open  pasture  land. 

CONTROL  ON  CUT-OVER  PINE  LANDS 

I.  In  Naiurdl  Reproduction 

In  view  of  the  fact  that  the  beetle  destroys  eighty  per 
cent  of  the  coniferous  seedlings  on  a  freshly  cut  area,  it  is 
obvious  that  if  a  large  enough  munber  of  seedlings  can  be 
made  available  this  damage  can,  to  a  great  extent,  be  offset. 
If  then,  for  example,  a  cut-over  area  could  be  started 
with  ten  thousand  or  more  seedlings  per  acre,  enough 
would  remain,  after  the  ravages  of  the  beetle,  to  form  the 
basis  of  a  valuable  mixed  stand  of  hardwood  and  softwood. 
Various  methods  of  handlmg  pme  stands  have  been  tried 
out  on  the  Harvard  Forest  and  these  are  explamed  in  an 
article  by  R.  T.  Fisher  and  E.  L  Terry  entitled,  ''The  Man- 
agement of  Second  Growth  White  Pine  in  Central  New 
England."  ^  In  brief  it  can  be  stated  that  the  so-called 
shelter  wood  method  has  resulted  in  a  reproduction  of  pine 
varying  from  three  thousand  to  twenty-five  thousand  seed- 
lings per  acre.  In  order  to  obtain  these  results  a  thinning  is 
first  made  to  stimulate  pine  reproduction  that  will  be  avail- 
able when  a  clear  cut  is  made.  If  the  clear  cut  is  to  be  made 
during  the  fall  or  winter  following  a  heavy  fall  of  seed,  a 
preliminary  thinning  is  not  necessary.  After  the  cutting,  the 
slash  is  burned  in  piles.  The  new  crop  on  the  cut-over  areas 
is  then  weeded  usually  twice,  depending  upon  the  site.  The 
first  weeding  is  done  when  the  reproduction  is  from  three  to 
five  years  old,  and  the  second  during  the  period  between  the 

^  Journal  of  Forestry,  vol.  xviii,  no.  4,  April,  1920. 
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eighth  and  tenth  years.  This  method  of  management  results 
in  a  good  mixed  stand  in  spite  of  the  damage  done  by  the 
pales  weevil.  It  is  well  to  bear  in  mind  that  the  pure  pine 
stand  as  f  oimd  in  Central  New  England  is  simply  a  transition 
type,  which  has  encroached  upon  open  pasture  lands,  and  is 
being  replaced  after  cutting  by  mixed  hardwood,  except  upon 
thin-soiled  or  sandy  areas,  in  which  localities  the  soft  woods 
thrive  best.  It  is  hardly  worth  while  then  to  strive  to  obtain 
pure  stands  of  pine  on  cut-over  areas. 

Year-old  seedlings  are  seldom  attacked.  This  is  imdoubt- 
edly  due  to  the  small  amount  of  sap  which  would  be  present. 
If  a  cutting  is  made  in  a  seed  year  the  yoimg  trees  have  that 
year  to  grow,  very  little  damage  resulting.  As  the  beetles 
migrate  to  some  extent  in  the  fall,  the  infestation  would  be 
much  Ughter  the  second  year,  and  by  the  third  year  would 
be  almost  a  negligible  jq[uantity.  Unfortunately  it  is  not 
economically  possible  to  cut  only  on  seed  years  as  these  occur 
at  intervals  of  three  years,  or  if  the  climatic  conditions  are 
unsatisfactory  a  six-year  period  may  elapse  between  heavy 
seed  years,  and  in  some  cases  an  even  longer  time. 

Owing  to  the  fact  that  the  beetles  are  attracted  to  cut-over 
areas  by  the  odor  given  off  by  the  pine  stumps,  slash,  logs,  or 
boards,  it  is  advisable  to  eUminate  as  much  as  possible  these 
agents  from  the  area  being  reforested.  New  England  lumber- 
men almost  invariably  leave  the  slashings  resulting  from 
logging  operations  in  long  windrows,  which  usually  cover 
nearly  one-third  of  the  cutting,  thus  preventing  the  new 
forest  from  growing  in  this  area.  It  is  advised  that  this 
slash  be  piled  over  the  pine  stmnps  and  thoroughly  burned 
in  the  early  spring.  This  not  merely  does  away  with  the 
slash  and  its  resulting  odor  of  pitch  but  also  chars  the  stumps 
which  lowers  their  attraction  for  the  beetles.  This  operation 
will  not  prevent  an  infestation,  but  will  mitigate  it. 

Large  adjacent  cuttings  made  in  consecutive  years  only 
tend  to  augment  the  primary  infestation.  This  means  that 
there  will  be  an  overflow  of  the  beetles  from  the  freshly  cut 
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area  on  to  the  older  cut,  thus  endangering  the  young  conifer- 
ous growth  that  may  have  escaped  the  first  infestation. 

II.  In  Plantations 

At  the  present  writing  it  is  not  advisable  to  start  conifer- 
ous plantations,  using  species  native  to  New  England,  on 
cut-over  pine  lands  during  the  first  two  seasons  after  cutting. 
The  resulting  plantations  are  sure  to  be  seriously  damaged 
and  in  some  cases  completely  destroyed.  A  promising,  in- 
expensive mode  of  entirely  eliminating  this  loss  is  at  present 
being  worked  out  and  it  is  hoped  that  by  the  end  of  another 
growing  season  satisfactory  results  will  be  available. 

In  brief,  the  idea  being  tried  out  is  to  bum  all  of  the  slash 
over  the  stxunps  in  the  early  spring  following  the  cutting, 
and  to  eliminate  all  coniferous  seedlings  on  the  cut-over  areas 
by  pulling  them  up  and  burning.  It  is  taken  for  granted 
that  the  plantations  are  being  flet  out  due  to  the  fact  that  the 
reproduction  present  on  the  area  is  either  very  scant  or  else 
unsatisfactory  in  other  ways,  so  that  the  labor  of  eradicating 
the  seedlings  would  be  comparatively  slight.  If  this  is  done 
in  the  early  spring  before  the  hardwoods  leaf  out,  a  man  or 
boy  can  cover  several  acres  in  a  day.  When  the  adults  emerge 
in  the  early  fall  from  the  pupal  cells  they  are  voracious 
feeders  and  if  food  is  scant  or  absent  they  will  migrate  to 
some  more  favorable  location,  as  observations  in  the  field 
have  shown.  This  means  that  the  following  Fall  the  plan- 
tation could  probably  be  set  out  without  loss  from  the 
beetles,  or  possibly  the  following  Spring. 

CONTROL  ON  OPEN  LAND 

It  is  a  common  occurrence  in  New  England  to  see  pasture 
land  bordering  piiie  woods  Uterally  carpeted  with  natural 
pine  seedlings  which  are  destined  eventually  to  make  pure 
pine  stands.  Oftentimes  lindhjy  pasture-grown  pines  of  con- 
siderable size  may  occur  scatterod  over  these  areas.  In  order 
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to  prevent  loss  to  such  beds  of  seedlings,  which  are  a  decided 
asset  to  the  owner,  certain  policies  must  be  adhered  to. 

In  the  first  place  the  overtopping  pasture  pines  must  not 
be  cut  if  seedlings  are  present  until  these  reach  a  height  of  at 
least  three  and  one-half  feet.  If  cut  then  the  slash  should  be 
burned  over  the  stxmips  or  carted  away.  In  this  way  serious 
damage  can  be  averted. 

In  the  second  place  it  is  a  common  practice  to  stack  the 
freshly  sawed  Ixmiber  in  open  pastures.  The  beetles  being 
attracted  by  the  odor  from  the  lumber  will  swarm  to  the 
piles  m  great  numbers,  and  if  seedlmgs  are  present,  as  is 
often  the  case,  the  resulting  damage  is  sure  to  be  great.  It  is 
advised,  then,  that  pine  lumber  be  piled  in  areas  where  seed- 
lings are  not  present.  In  a  like  manner  it  is  sometimes  cus- 
tomary to  haul  the  logs  out  of  the  woods  and  to  pile  them  in 
an  open  field  near  the  mill  site  preparatory  to  Spring  sawing. 
These  pine  logs  serve  as  a  breeding  groimd  for  thousands  of 
the  beetles,  and  if  coniferous  seedlings  are  present  they  are 
sure  to  be  destroyed.  If  possible  the  logs  should  be  sawed 
before  the  beetles  emerge  from  hibernation  in  the  spring.  If 
this  is  not  practical,  turning  the  logs  so  that  the  sun  will 
strike  what  was  the  imder  side,  when  the  beetles  deposited 
their  eggs,  will  destroy  the  majority  of  the  larvae.  The  beetles 
apparently  prefer  the  logs  at  the  outer  edge  of  the  piles, 
probably  as  they  are  the  first  ones  reached,  and  are  also  less 
damp,  so  that  turning  over  the  bottom  logs  at  the  outer 
edges  is  decidedly  worth  while.  In  no  case  should  the  larvae 
be  permitted  to  mature  in  the  logs  as  this  merely  enhances 
and  augments  further  infestations  in  the  region. 
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RED  OAK  AND  WHITE  ASH 

A  STUDY  OF  GROWTH  AND  YIELD 

SUCCESSION  OF  TYPES 

These  studies  were  carried  out  on  the  Harvard  Forest  and 
surrounding  woodlands.  The  country  here  is  physiograph- 
ically  simple  and  consists  of  wide  open  valleys  running  north 
and  south.  The  bed  rock  is  gneiss  and  this  gives  rise  gen- 
erally to  a  sandy  or  light  soil,  but  heavier  soils  also  occur. 
The  forest  is  not  original,  but  is  practically  all  second  growth. 

Just  prior  to  the  Civil  War,  the  farmers  of  central  New 
England  began  to  abandon  their  farms,  partly  on  account  of 
the  opening  up  of  the  West,  partly  because  of  the  growth  of 
manufactures  and  later  because  of  the  Civil  War.  The 
ground  was  very  stony  and  rough  and  the  climate  very  bitter. 
No  extensive  cultivation  was  possible  owing  to  the  results  of 
the  glacial  period.  Boulders  abound,  particularly  at  the 
lower  elevations,  which  normally  are  the  most  fertile.  The 
higher  elevations  are  the  freest  from  stones,  but  they  are  also 
the  most  exposed.  This  had  been  a  region  of  dense  forests 
when  first  settled  and  the  original  homes  bear  witness  of  the 
magnificent  trees  which  grew  in  those  forests.  As  in  every 
case  of  pioneer  settlement,  the  rich  stores  of  timber  were 
swept  away  and  this  rock  strewn,  boulder-covered  land  was 
converted  to  farmland.  This  region  is  peculiar  in  that  while 
the  soil  may  be  regarded  as  agricultural,  the  land  as  a  whole, 
owing  to  the  boulders,  must  be  regarded  as  forest  land. 

Once  abandoned,  the  land  was  at  once  attacked  by  the 
forces  of  nature.  The  Ughtest  seeded  trees,  white  pine  and 
gray  birch,  seeded  up  the  greatest  part.  It  would  appear 
from  many  fields  at  present  that  the  longer  an  area  is  left  im- 
seeded  the  more  difficult  it  becomes  to  establish  tree  growth 
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there.  The  soil  appears  to  become  more  compacted  arid 
resistant  to  seed.  Even  gray  birch,  perhaps  the  most  prolific 
seeder,  makes  slow  headway  on  these  old  treeless  fields. 
While  white  pine  has  been  the  most  fruitful  source  of  re- 
afforestation, a  few  fields  were  given  back  to  oak,  ash,  and 
other  hardwoods.  Although  white  pine  has  reclothed  these 
abandoned  lands  with  dense  stands  yet  to-day  beneath  these 
pines  there  is  an  abundant  advance  growth  of  all  kinds  of 
hardwoods,  but  particularly  red  oak,  white  ash,  and  red 
maple.  These,  in  the  seedling  stage,  are  quite  tolerant  of 
shade  and  are  growing  freely,  although  the  growth  is  much 
slower  than  in  the  open.  The  striking  feature  is  the  absence 
of  pine  in  this  advance  growth. 

We  have  here  a  replacement  going  on,  one  step  towards  a 
reversion  to  the  original  highly  mixed  forest.  This  replace- 
ment or  succession  is  due  to  four  factors.  In  the  first  place, 
the  site  is  as  good  a  hardwood  site  as  it  is  a  white  pine  site- 
The  original  forest  was  mixed  hardwood  with  scattering  pine. 
Secondly,  the  pine  has  formed  a  suitable  seed  bed  for  hard- 
woods. It  is  probable  that  the  absence  of  a  seed  bed,  equally 
as  much  as  the  weight  of  the  seed,  prevented  the  hard- 
woods, such  as  oak,  chestnut,  and  beech,  from  occupying  the 
vacant  lands.  An  examination  of  germinating  acorns,  scat- 
tered around  under  a  parent  tree,  will  show  that  those  that 
have  lain  on  the  surface  of  the  ground  have,  in  the  majority  of 
cases,  damaged  or  decayed  radicles.  Under  the  pines  the 
se«d,  aided  by  the  agency  of  small  animals,  becomes  im- 
bedded in  the  litter  of  the  forest  floor  and  is  here  protected. 
Generally  speaking,  the  smaller  a  seed,  the  better  is  its 
chance  of  forming  a  tree.  Size  of  seed  is  as  important  as 
weight. 

How  successfully  the  pine  prepared  the  way  for  the  hard- 
woods is  shown  by  the  following  example.  Along  an  old 
stone  fence  which  runs  north  and  south  there  stands  a  row  of 
immense  old  trees  whose  diameters  are  given  in  the  following 
table : 


TABLE  I 

D.B.H. 
Species  Inohes 

Red  Oak  (2) 30.4  43.5 

Chestnut  (2) 26.0  29.8 

Ash 26.4 

Basswood 26.4 

Sugar  Maple 23.1 

YeUow  Birch 15.7 

It  is  most  probable  that  these  trees  were  mature  and  bear- 
ing seed  when  the  surrounding  fields  were  abandoned.  To 
the  west  of  the  fence  and  the  row  of  old  trees  was  formerly  an 
abandoned  field  which  grew  up  completely  to  pine.  This 
stand  was  cut  ofif  a  few  years  ago  and  to-day  the  field  is  com- 
pletely covered  with  hardwoods.  There  are  no  pines  in  the 
yoimg  stand,  although  there  are  mature  pines  in  the  sur- 
roimding  areas.  As  the  prevailing  winds  are  northwest  and 
southwest,  the  seeding  up  of  the  field  by  the  row  of  old  hard- 
woods was  distinctly  at  a  disadvantage  both  formerly  and  at 
the  present.  The  following  table  gives  some  idea  of  the  com- 
position of  the  young  stand  which  is  thirteen  years  old.  The 
plot  used  for  the  estimation  of  the  composition  was  one- 
twelfth  of  an  acre  and  the  number  of  trees  per  acre  averaged 
3800. 

TABLE  II 

Percent  of 
Spedee  Mixture 

Ash 57 

Sugar  Maple 20 

Red  Oak 8 

Gray  Birch 4 

Red  Maple 3 

Black  Birch 2 

Yellow  Birch 2 

Pin  Cherry 2 

Basswood 1 

Miscellaneous 1 

The  third  factor  influencing  this  succession  is  the  intoler- 
ance of  shade  shown  by  the  pine.  It  has  been  clearly  shown 
on  the  Harvard  Forest  that  by  suitable  fellings  a  reproduc- 
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tion  of  pine  up  to  40,000  tre6s  per  acre  can  be  secured.  But 
light  is  necessary.  In  the  natural  stand  itself,  whatever  pine 
seedlings  there  may  be,  are  very  stunted.  On  the  other  hand, 
there  is  usually  an  abundant  advance  growth  of  hardwood,  as 
the  following  table  will  show.  The  plot  used  for  the  enumera^ 
tion  of  the  advance  growth  was  .2  acre.  The  mature  stand 
was  pure  pine,  seventy  years  old,  and  averaged  300  trees  per 
acre. 

TABLE  III 

Percent  of 
Speciee  Mixture 

Red  Maple 36 

Red  Oak 12 

White  Oak 12 

Black  Birch 12 

Chestnut 10 

Black  Cherry 9 

White  Ash 6 

Gray  Birch 1 

Poplar 1 

MisoellaDeous 1 

The  number  of  stems  per  acre  of  this  advance  growth 
averaged  2,600  and  only  stems  over  a  foot  in  height  were 
taken.  In  this  particular  area  red  maple  is  seeding  in  very 
freely.  Plots  ten  feet  square  were  used  to  count  the  number 
of  red  maples  from  one  foot  in  height  downwards.  The 
greatest  number  recorded  for  one  of  these  plots  was  130, 
which  is  equivalent  to  56,000  per  acre. 

Gray  birch,  which  so  freely  seeds  up  vacant  areas,  does  not 
occur  at  all  freely  in  this  advance  growth  under  pine.  This  is 
due  to  its  demands  for  Ught.  In  this  respect  it  stands  away 
from  the  other  hardwoods  and  closely  approaches  pine. 
Gray  birch  is  practically  a  useless  tree  but  a  vigorous  grower. 
Where  the  birch  has  occurred  in  quantity  in  cut-over  land, 
this  has  been  due  to  lack  of  density  of  the  advance  growth. 
The  birch  has  seeded  in  after  the  cutting  of  the  pine,  and  has 
gained  a  foothold  in  the  vacant  spaces.  Adequately  stocked 
land  will  not  be  attacked  by  gray  birch.  It  may  be  here  re- 
marked that  no  such  thing  as  an  average  can  be  given  for  the 
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composition  of  this  advance  growth.  There  are  over  twenty 
species  of  hardwoods  occurring  here.  Each  pine  stand  has  its 
own  characteristic  advance  growth. 

The  fourth  factor  influencing  this  reversion  is  the  slow 
growth  of  pine  in  its  early  years.  When  the  pine  stand  is 
logged  all  the  hardwood  advance  growth  is  cut  down.  In  the 
following  spring  the  seedling  and  sapling  stumps  give  forth 
vigorous  shoots  so  that  any  pine  seed  which  may  have  fallen 
the  previous  autumn  germinates  under  a  more  or  less  dense 
shade.  Red  oak  appears  to  have  the  least  vigor  in  growth 
for  the  first  year  after  the  pine  has  been  removed.  The  meas- 
urement of  330  oaks  at  the  end  of  the  first  growing  season 
after  removing  the  pines  gave  the  following  results : 

TABLE  IV 

Height  —  Inches  Peroentace 

0-10 54.9 

10-20 31.5 

20-30 11.2 

30-40 2.1 

40-50 0.0 

50-60. 0.3 

100% 

Ash  has  a  very  vigorous  growth  in  its  early  years,  and  in 
Table  V  is  given  a  comparison  in  height  growth  of  ash,  oak, 
and  pine  for  the  first  ten  years.  The  areas  from  which  the 
measurements  were  taken  were  close  to  one  another  and 
were  originally  covered  with  almost  pure  pine. 

TABLE  V 
Age  in  Height  in  Feet 

Yean  Aah  Oak  Pine 

1 1.5  .7  .1 

2 3.0  1.6  .2 

3 4.9  2.7  .3 

4 6.5  4.0  .5 

5 8.1  5.4  1.0 

6 9.9  6.7  2.0 

7 11.7  8.1  3.2 

8 13.7  10.4  4.6 

9 15.6  13.3  6.2 

10 17.9  16.1  7.8 
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Although  the  pine  type  is  reverting  to  hardwood,  the  in- 
coming stands  are  not  in  themselves  final.  It  would  appear 
that  mature  hardwood  stands  do  not  provide  such  a  good 
seed  bed  for  their  own  seed  as  do  the  pine  stands,  and  hence 
the  advance  growth  under  hardwoods  is  not  so  dense.  This 
probably  makes  possible  the  reintroduction  of  the  pine.  The 
climax  forest  of  the  region  is  one  of  mixed  pine  and  hard- 
woods with  an  understory  of  many  species  for  the  better 
sites. 

The  question  of  the  yield  of  unmanaged  second  growth 
hardwood  stands  has  been  fully  considered  and  the  results 
are  given  in  Harvard  Forest  Bulletin  No.  2,  "Growth  Study 
and  Normal  Yield  Tables  for  Second  Growth  Hardwood 
Stands  in  Central  New  England,"  by  J.  Nelson  Spaeth. 
Since  in  these  stands,  arising  from  the  cutting  of  both  pine 
and  hardwood,  the  most  valuable  trees  are  oak  and  ash  and, 
also,  since  a  great  percentage  of  the  young  growth  consists  of 
these  two  trees,  it  is  obvious  that  the  forest  of  the  next  rota- 
tion will  be  largely  an  oak-ash  stand.  This  type  is  now  fully 
recognized  by  the  silvicultural  policy  on  the  Harvard  Forest, 
partly  because  of  the  great  value  of  these  two  species  and 
partly  because  of  the  prohibitive  cost  of  reconstituting  pine 
stands  on  the  better  soils.  As  these  forests  are  situated  in  a 
region  of  wood-using  industries  where  practically  every  load 
of  lumber  can  be  sold,  as  well  as  cordwood,  they  can  be 
placed  imder  intensive  management.  This  has  already  been 
begun  on  the  Harvard  Forest,  and  the  purpose  of  the  present 
study  was  to  obtain  data  for  the  purposes  of  future  manage- 
ment. The  specific  questions  for  determination  were,  there- 
fore, rotation  and  density  as  related  to  growth,  tree  form, 
and  value  of  yield. 
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^  TREE  FORM  IN  THE  FINAL  STAND 


A.  Diameter  Growth 

In  studying  the  growth  and  development  of  oak  and  ash 
stump  analyses  of  oak  and  ash  were  first  made.  These  stumps 
were  of  trees  which  had  produced  the  highest  grade  lumber  in 
the  district.  They  were  of  an  age  mainly  between  sixty  and 
seventy  years,  with  a  few  running  up  to  seventy-five  years. 
All  the  subsequent  data  were  collected  on  sites  similar  to 
those  on  which  the  stumps  occurred.  The  ages  of  the  stands 
were  similar  to  those  of  the  stumps.  No  data  were  obtained 
for  ages  above  seventy-five  years.  This  was  because  the 
stands  become  merchantable  at  about  seventy  years  and  are 
felled  at  or  about  that  age.  So  far,  then,  as  local  practice 
goes,  seventy  years  may  be  regarded  as  the  usual  rotation. 

Stmnp  taper  curves  were  made  from  neighboring  trees  and 
from  these  curves  the  diameter  at  breast  high  of  the  various 
stumps  determined.  The  amount  of  growth  in  diameter  for 
each  diameter  class  was  also  ascertained. 

Figure  1  gives  the  results  of  the  examination  of  forty-two 
oak  stumps  and  twenty-three  ash  stumps.  The  curves  are  for 
wood  only  and  show  some  very  characteristic  features.  In 
the  early  years,  the  growth  of  ash  is  much  faster  than  that  of 
oak.  These  forests  have  arisen  mainly  as  sprouts  from  small 
advance  growth,  and  hence  the  growth  is  much  greater  than 
would  be  the  case  if  the  tree  originated  from  seed.  Ash  grows 
better  imder  shade  than  does  oak,  and  hence  forms  a  better 
root  system  for  the  subsequent  sprouts.  The  size  of  the 
sprouts  is  directly  governed  by  the  root  system  of  the  ad- 
vance growth  and  the  size  of  the  latter  is  largely  a  question 
of  age. 

The  main  feature  of  the  graphs  is,  however,  the  course  of 
the  curves  at  the  seventieth  year.  Oak  is  still  growing  vigor- 
ously and  is  producing  wood  at  the  rate  of  .2*^  a  year,  or  for 
ten  years  two  inches  of  diameter.  Ash,  on  the  other  hand,  is 
only  producing  wood  at  the  rate  of  one  inch  for  every  ten 
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years.  Many  ash  trees  have  twenty-five  rings  to  the  last 
inch.  Thiis  is  very  characteristic  of  ash  and  is  due  to  its 
capacity  to  endure  congestion  or  crowding  of  the  crown.  Oak, 
on  the  other  hand;  demands  space.  For  these  characteristics 
we  require  new  terms.  We  might  say  that  oak  is  space  de- 
manding, while  ash  is  crowd  enduring. 

Since,  however,  increase  of  diameter  is  closely  associated 
with  clear  length  of  bole  and  crown  development,  these  two 
latter  factors  must  be  studied  before  it  can  be  ascertained 
how  far  this  rapid  increase  of  diameter  of  oak  can  be  main- 
tained and  how  far  the  slow  growth  of  ash  may  be  avoided. 
The  curves  for  diameter  growth  are  in  no  way  final  in  them- 
selves since  they  are  in  no  way  correlated  with  clear  bole  or 
radius  of  crown.  All  that  they  do  show  is  the  characteristic 
type  of  diameter  growth  of  each.  Oak  shows  a  desirable 
diameter  growth  while  ash  shows  in  its  latter  years  very 
undesirable  growth. 

B.  Interrelation  op  Diameter,  Bole,  and 

Crown 

An  examination  was  next  made  of  the  dominant  trees  in  the 
age  class  sixty  to  seventy  years,  and  for  each  tree  the  height, 
length  of  clear  bole,  diameter  breast  high  and  radius  of 
crown  were  taken.  In  measuring  the  crown  four  radii  were 
taken  and  the  mean  calculated.  The  measurements  were  re- 
peated later  on  a  number  of  the  same  trees,  other  radii  being 
used,  and  it  was  found  that  the  differences  resulting  were 
small  and  could  be  neglected.  Trees  having  very  irregular 
crowns  were  rejected. 

The  term  clear  bole  was  taken  to  mean  the  length  to  any 
branch,  dead  or  alive,  beyond  which  there  was  not  a  clear  log 
length.  This  gives  correct  results  so  far  as  the  uncultivated 
forest  is  concerned,  but  it  does  not  correctly  indicate  the 
length  of  clear  bole  obtainable  under  systematic  control. 
However,  it  has  been  retained  as  introducing  a  conservative 
element  into  the  conclusions.  This  will  be  referred  to  again. 
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In  the  following  table  are  given  the  results  for  ash.  The  trees 
are  grouped  by  one-inch  diameter  classes.  The  figures  ^ven 
are  the  actual  average  obtained  in  the  field. 


TABT.Fi  VI. 

ASH 

>.B.H. 

Height 

Bole 

Crown  Radius 

Equivalent 

[nebet 

in  Feet 

in  Feet 

in  Feet 

Tteeeper  Aere 

7.0 

72 

47 

5.5 

459 

8.1 

74 

46 

6.0 

385 

9.0 

79 

47 

6.6 

318 

10.1 

79 

45 

7.1 

275 

10.9 

82 

48 

7.7 

234 

12.0 

80 

44 

8.7 

183 

13.1 

80 

44 

10.0 

139 

Basis 

109  trees. 

Age  60 

— 70  years. 

It  will  be  seen  that  though  the  spacing  of  the  trees  as  given 
by  the  crowns  amounts  to  a  difference  of  nearly  one  hundred 
per  cent  yet  the  total  height  averages  about  the  same  for  all 
classes,  except  the  first  two.  This  impUes  that  up  to  a  certain 
point,  at  all  events,  closeness  or  openness  of  the  stand  does 
not  affect  height  growth. 

The  average  length  of  clear  bole  in  all  is  comparable.  This 
length  averages  around  forty-five  feet  but  in  a  managed 
forest  it  could  be  taken  at  fifty  feet,  or  even  at  fifty-five  feet. 
Ash  trees  felled  on  Harvard  Forest,  from  8*^  to  12*^  in  diameter 
have  given  a  clear  length  of  sixty  feet.  That  the  average 
length  of  clear  bole  is  practically  the  same  for  all  the  crown 
radii  given  is  important  since  it  indicates  that  the  limit  of 
thinning  an  adequately  stocked  yoimg  forest  of  ash  has  not 
yet  been  reached;  or,  in  other  words,  a  system  of  thinning 
which  would  produce  these  results  is  not  severe  enough  to  re- 
tard natural  pruning.  Each  row  of  figures  in  the  preceding 
table  represents  a  possible  end  point  at  seventy  years  for  any 
system  of  progressive  thinning.  Which  is  the  best,  however, 
must  be  settled  by  the  objective  of  the  forester.  In  general, 
this  objective  is  the  greatest  money  return.  The  financial 
yield  is  itself  governed  by  the  total  yield  and  value  of  that 
yield. 
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In  Table  VII  is  given  the  board  foot  content  per  acre  for  an 
ideal  stand  of  each  diameter  class.  The  bole  has  been  taken 
at  forty-five  feet  and  all  the  trees  have  been  assumed  to  have 
the  same  taper. 

TABLE  VII.    ASH 

Yield  per  Acre 
D.B.H.  Boaxd  Feet 

8.0 29,300 

9.0 27,400 

10.0 25,400 

11.0 24,700 

12.0 24,400 

13.0 23,200 

The  yield  decreases  with  increasing  diameter  of  stem.  In 
the  table  we  have  not  considered  cordwood,  which  would 
increase  the  yields  of  the  larger  diameter  classes.  This, 
however,  need  not  be  considered  as  the  volume  of  the  wood 
involved  is  Blight  and  the  aim  of  the  investigation  was  to  as- 
certain the  greatest  financial  return  from  saw  timber. 

Before  considering  the  ash  further,  the  results  for  oak  will 
be  given.  It  has  already  been  mentioned  that  ash  differs 
materially  from  oak  when  grown  in  high  forest.  This  is  fully 
borne  out  by  a  consideration  of  Table  VIII,  which  gives  for 
oak  the  relations  between  diameter,  height,  clear  bole,  and 
crown  radius. 

TABLE  VIII.    OAK 

Height  Bole         Crown  Radius     Equivalent 

D.B.H.  in  Feet  in  Feet  in  Feet       Treea  per  Acre 

11.2  78  40  8.8  179 

12.1  80  38  9.7  147 

13.0  82  37  10.6  123 

14.0  81  34  11.4  107 

15.0  83  33  12.5  89 

16.0  84  31  13.6  75 

17.1  83  29  14.8  63 
17.9  84  28  15.5  58 
19.0  83  27  16.6  50 
20.0  83  22  17.5  45 

Basis  193  trees.  Age  60-70  years. 
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With  two  exceptions,  the  figures  are  the  actual  averages 
obtained  for  each  diameter  class.  This  table  shows  that 
there  is  a  much  greater  variation  in  the  case  of  oak  than  is  the 
case  with  ash.  Yet  both  species  occur  together  in  the  same 
stand.  Oak  demands  space  and  struggles  to  obtain  it.  Its 
lower  branches  persist  much  longer  than  do  those  of  ash,  and 
this  despite  the  fact  that  ash  appears  to  be  much  more  tol- 
erant of  shade  in  the  seedling  stage.  Oak  will  maintain  a 
lower  branch  and  thrust  it  out  towards  a  source  of  light  where 
ash  would  sacrifice  the  branch. 

Oak  is  similar  to  ash  in  that  the  height  growth  is  not  af- 
fected by  the  density  of  the  stand.  This  is  true,  of  course, 
only  within  certain  limits;  but  so  far  as  the  tables  given  go 
those  limits  have  not  yet  been  reached. 

While  total  height  is  not  affected  by  the  degree  of  spacing, 
the  length  of  clear  bole  is  seriously  decreased  by  the  wider 
spacing.  It  will  be  seen  that  there  is  a  gradual  decrease  in 
length  of  clear  bole  with  increase  of  crown  radius.  When  the 
crowTi  canopy  closes  the  lower  branches  are  killed,  and  it 
comes  about  where  the  density  was  small  in  the  early  years 
that  there  is  a  big  difference  between  length  of  clear  bole  and 
length  to  first  Uving  branch.  In  the  larger  diameter  classes 
length  of  clear  bole  and  length  to  first  living  branch  usually 
coincide.  This  will  be  dealt  with  later  when  the  trees  will  be 
grouped  under  bole  classes  of  different  lengths. 

In  Table  IX  is  given  the  yield  per  acre  for  an  ideal  stand  of 
each  diameter  class  given  in  the  last  table.  The  yields  are 
taken  from  mill  tally  studies  made  on  the  Harvard  Forest. 
The  clear  bole  has  been  divided  into  the  standard  log  lengths 
of  the  district  eight,  ten,  and  twelve  feet  and  the  board  feet 
contents  have  been  read  from  the  log  tables. 
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TABLE  IX.    OAK 
D.B.H.  Board  Feet 

Inches  Per  Acre 

11 23,000 

12 19,100 

13 17,700 

14 16,400 

15 15,700 

16 14,900 

17 13,400 

18 13,100 

19 11,650 

20 10,750 

As  in  the  case  of  ash,  the  yield  steadily  decreases  with  in- 
creasing diameter  of  stem.  But  yield  is  not  the  only  factor, 
for  the  Imnber  from  the  different  diameter  classes  has  dif- 
ferent values  and  before  discussing  the  value  of  the  yield,  the 
variation  in  price  according  to  the  average  width  of  board 
will  be  considered. 

C.  Relation  of  Width  to  Price 

It  is  well  enough  known  that  the  narrower  the  board  used 
in  any  particular  industry,  the  greater  the  percentage  of 
waste.  Hence,  it  is  to  be  expected  that  the  value  will  bear 
some  relation  to  the  percentage  of  useable  lumber  in  a  board. 
The  percentage  of  waste  rapidly  decreases  as  the  boards  in- 
crease in  width  until,  above  a  certain  width,  the  difference  in 
the  amount  of  loss  is  negligible.  Hence,  with  wide  boards  the 
value  ought  not  to  change. 

In  local  hardwood  using  industries,  this  was  found  to  be  the 
case  and  prices  were  obtained  for  oak  from  both  chair  manu- 
facturers and  wholesale  dealers.  It  was  found  impossible  to 
get  a  series  of  values  for  ash,  partly  because  it  is  not  greatly 
used  locally  and  partly  because  it  is  used  in  certain  specific 
industries  where  only  particular  qualities  or  sizes  are  re- 
quired, such  as  tennis  rackets,  baseball  bats,  oars,  motor 
cars,  airplanes,  etc.  On  account  of  its  use  for  these  special 
purposes  higher  prices  are  paid  for  ash  than  for  oak.  Oak,  on 
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the  other  hand,  is  used  locally  in  large  quantities  and  in  all 
sizes.  In  the  chair  industry  where  most  of  the  red  oak  is  con- 
sumed the  logs  are  sawn  into  plank  2^  to  ^  thick,  roimd  edge. 
For  first  quality,  the  timber  must  be  practically  clear,  free 
from  defects  and  straight  in  grain.  Width  of  ring,  or,  in  other 
words,  whether  the  timber  be  fast  or  slow  grown,  is  of  no  im- 
portance and  does  not  affect  price.  In  an  examination  of 
lumber  piles,  the  widest  rings  seen  in  oak  were  half  an  inch. 
The  source  of  this  lumber  was  not  known,  except  that  it  was 
not  obtained  in  New  England.  In  the  various  operations  in 
the  factories,  such  as  turning,  bending  or  polishing,  width  of 
ring  was  of  no  unportance.  This  is  not  the  case  with  ash,  for 
width  of  ring  is  an  important  factor  in  certain  industries. 
These,  however,  were  not  investigated.  The  highest  price 
paid  for  oak  is  for  plank  averaging  about  10*^  and  upwards  in 
width.  Wide  planks  are  not  favored  owing  to  the  greater 
difficulty  of  handling  them.  The  smallest  average  width  for 
which  a  price  was  quoted  was  six  inches,  and  the  price  paid 
for  this  ranges  from  about  fifty-three  per  cent  to  sixty-three 
per  cent  of  the  price  of  the  10*^  lumber.  There  is  an  abrupt 
rise  to  the  price  of  7",  and  each  succeeding  rise  is  less  as  the 
limiting  value  is  reached.  If  we  consider  the  highest  price 
paid  as  one  hundred  per  cent,  the  prices  of  the  various  sizes 
would  be  as  in  the  following  table : 

Average  Percentage  of  Approximate 

Width  HisheetlSioe  Fraction  Value 

10  100  1 

9  97-95  1 

8  92-S9  9/10 

7  82-77  8/10 

6.5  68-60  7/10-6/10 

6.0  62-53  6/10-5/10 

5.5  34r-18  3/10-2/10 

5.0  22-5  2/10-1/20 

The  percentage  values  of  5  and  5.5  inch  lumber  have  been 
calculated  from  the  prices  obtained.  It  would  appear  from 
this  that  timber  averaging  five  inches  in  width,  if  used  in  the 
same  industry  as  the  wider  material,  has  very  Uttle  value. 
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Timber  averaging  four  inches  would  have  no  value  in  the 
same  industry. 

It  will  be  observed  that  prices  rise  for  each  inch  class  by 
gradually  decreasing  increments  and  proceed  to  a  limiting 
value.  The  increases  in  value  when  the  boards  become  wide 
are  very  small,  and  are  neglected  commercially.  The  law 
underlying  the  increases  in  value  appears  to  be  that  the  in- 
crement in  value  from  one  inch  class  to  another  is  approxi- 
mately a  definite  fraction  of  the  difference  between  the  value 
of  the  lower  class  and  the  maximum  or  limiting  value.  This 
fraction  appears  to  be  about  one-half.  For  example,  if  the 
maximum  value  of  oak  is  $60  a  thousand,  and  the  price  of 
six-inch  be  $40  then  the  value  of  the  seven-inch  would  be 
$50  a  thousand. 

D.  Average  Widths  and  Values  op  Yields 

Since  increase  of  the  average  width  of  the  lumber  is  the 
important  factor  in  value,  it  is  of  interest  to  know  what 
average  width  of  21^^  plank  each  diameter  class  of  tree  will 
produce.  In  Table  XI  is  given  the  average  width  of  ash 
lumber  sawn  21*^  with  11^  sidings. 

Locally,  all  good  grade  lumber  is  cut  into  planks  with  a 
thickness  of  2^  and  over.  The  2\^  is  surveyed  as  2*"  and  the 
ll*"  sidings  as  I*'.  For  thickness  2^  and  over  the  price  does 
not  vary. 

table  XI.    ASH 


D.B.H. 

Av.  Width 

Board  Feet 

Inches 

of  2*^ 

Per  Acre 

8 

4.9 

28,600 

9 

5.5 

26,800 

10 

6.1 

23,600 

11 

6.7 

24,000 

12 

7.3 

22,400 

13 

7.9 

22,100 

The  board  feet  per  acre  include  the  sidings  and  the  per- 
centage of  sidings  increases  with  decrease  in  the  diameter  of 
the  log.   As  it  was  foimd  impossible  to  obtain. a  series  of 


prices  for  ash  for  the  various  average  widths  of  the  lumber, 
the  fractional  values  given  for  oak  in  Table  X  have  been  used. 
These  have  been  multiplied  by  the  board  feet  per  acre  to 
obtain  what  has  been  called  the  relative  value  per  acre.  The 
yield  per  acre  is  considered  as  consisting  wholly  of  ^  plank. 
The  results  are  given  in  Table  XII. 


TABLE  XII.    ASH 

D.B.H. 

Fractional                  Board  Feet 

Relative  Value 

Inches 

Value                       Per  Acre 

Per  Acre 

8 

1/5                      28,600 

5,720 

9 

3/10                    26,800 

8,040 

10 

3/5                     23,600 

14,160 

11 

3/5                     24,000 

14,400 

12 

4/5                     22,400 

17,920 

13 

9/10                   22,100 

19,890 

The  largest  diameter  class  has  the  greatest  relative  value, 
and  the  relative  value  increases  from  the  smaller  diameter 
classes  upwards.  From  Table  XII  it  is  apparent  that  the 
most  profitable  diameter  class  to  produce  is  the  largest.  The 
number  of  trees  having  a  diameter  of  13''  at  seventy  years  was 
very  small  and,  therefore,  it  is  at  present  doubtful  if  that 
diameter  could  be  generally  produced  at  that  age.  The  12*^ 
class  is  frequent  and,  therefore,  we  may  at  present  consider 
this  to  be  the  ideal  diameter  to  be  produced  in  seventy  years. 

In  Table  XIII  is  given  the  average  width  of  lumber  from 
the  oak  according  to  lengths  of  bole  and  diameters  given  in 
Table  VIII. 

TABLE  XIII.    OAK 


Av.  Width 

Yield  Per  Aer 

D.B.H. 

2Y  PUnk 

Board  Feet 

11 

6.4 

23,000 

12 

7.3 

19,100 

13 

8.1 

17,700 

14 

8.8 

16,400 

15 

9.5 

15,700 

16 

10.2 

14,900 

17 

10.9 

13,400 

18 

11.5 

13,100 

19 

12.1 

11,650 

20 

12.7 

10,700 

21 

Since  the  maximum  price  is  paid  for  ten-inch  lumber  and 
since  all  stands  of  diameter  classes  from  sixteen  inches  on- 
wards have  an  average  width  of  lO*"  and  over  and  produce 
progressively  less  lumber  per  acre,  there  is  no  need  to  consider 
these  further.  The  larger  diameter  trees  could  not  be  con- 
sidered in  any  controlled  forest,  since,  in  order  to  obtain  a 
large  diameter,  length  of  bole  would  have  to  be  sacrificed.  In 
these  larger  trees,  as  has  already  been  mentioned,  the  top  of 
the  bole  ends  at  the  first  living  branch.  Therefore,  the  large 
diameter  could  not  be  secured  with  a  longer  bole  in  a  rotation 
of  seventy  years.  There  is  another  consideration,  and  this  is 
that  these  larger  trees  are  seventy  years  of  age  or  slightly 
over,  while  the  smaller  diameter  classes  are  about  sixty-five 
years.  However,  for  the  present  all  are  being  considered  as  of 
the  same  age. 

In  Table  XIV  is  given  the  total  value  per  acre  of  a  stand  of 
the  various  diameter  classes.  The  amount  of  IV'  sidings 
is  taken  from  local  mill  practice.  The  prices  given  for  the 
average  width  have  been  averaged  from  actual  prices  ob- 
tained. The  limits  are  actual  ruUng  prices. 


TABLE  XIV. 

OAK 

D.B.H. 
Inches 

Av.  Width 
Plank 

Board  Ft. 
Per  Acre 

Yield 
2P 

Price 
M.  Ft. 

S 

Value 

$ 

Yield 
IP 

Price 
M.Ft, 

$ 

Value 

$ 

Total 
Value 

$ 

11 

6.4 

23  000 

19,550 

36 

704 

3450 

25 

86 

790 

12 

7.3 

19,100 

16,235 

46 

747 

2865 

u 

72 

819 

13 

8.1 

17,700 

15,050 

51 

768 

2650 

a 

66 

834 

14 

8.8 

16,400 

14,760 

53.5 

790 

1640 

30 

49 

839 

15 

9.6 

15,700 

14,130 

55 

777 

1570 

u 

47 

824 

16 

10.2 

14,900 

13,410 

55 

738 

1490 

u 

45 

783 

The  average  width  of  lumber  from  the  IS*'  class  was  9.54 
and,  therefore,  the  price  given  to  this  class  was  the  maxi- 
mum. The  highest  return  comes  from  the  W  class,  followed 
closely  by  the  13*^;  but  there  is,  on  the  whole,  not  much  dif- 
ference between  the  total  values. 

The  length  of  bole  of  the  H'^  class  was  thirty-four  feet,  but 
it  is  to  be  expected  that  under  systematic  management  the 
forest  will  be  able  to  produce  a  much  longer  bole  than  this. 
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E.  The  Final  Objective 

From  the  previous  discussion  of  ash,  it  was  seen  that  the 
greatest  diameter  class  gives  the  greatest  return.  However, 
since  the  13*^  class  in  ash  was  not  frequently  found,  it  is  as 
yet  doubtful  if  this  diameter  can  generally  be  produced  in 
seventy  years.  The  next  class,  the  12*^,  is  abundant.  The  age 
of  this  class  was  between  sixty-five  and  seventy  years. 
Sample  trees  which  were  felled  showed  that  a  diameter  of 
ll.e*'  was  produced  in  sixty-five  years.  At  the  same  rate  of 
growth  occurring  during  the  previous  five  years,  a  diameter  of 
12.4"  would  be  produced  in  seventy  years.  These  sample 
trees  had  clear  boles  of  fifty-five  feet.  In  Table  VI  the  12*^ 
diameter  was  associated  with  a  crown  radius  of  8.7.  From  a 
graph  of  crown  radii  against  diameters  of  stem  we  find  that  a 
diameter  of  12.4"  would  be  associated  with  a  crown  radius  of 
9.1  feet. 

We  may  say  then  that  the  trees  of  the  final  harvest  of  ash 
at  seventy  years  would  average  12.4"  diameter,  9.1  feet 
crown,  fifty  feet  bole,  and  a  height  of  eighty-two  feet. 

In  the  case  of  oak  where  the  bole  gradually  decreases  with 
increasing  diameter,  the  difference  between  clear  length  of 
bole  and  length  of  trunk  to  first  Uving  branch  is  very  great, 
especially  in  the  medium  diameter  classes.  In  ash  this  dif- 
ference is  small.  Hence  in  oak  with  each  diameter  class  there 
is  a  great  variation  in  length  of  bole,  and  this  variation 
diminishes  as  diameter  increa^.  That  portion  of  the  bole 
which  bears  dead  branches  could  be  greatly  reduced  if  the 
forest  were  adequately  stocked  in  its  early  life. 

Boles  fifty  feet  in  length  occur,  and  this  is  the  desirable 
length.  The  largest  clear  bole  found  in  oak  was  fifty-four 
feet,  while  the  longest  in  ash  was  sixty-eight  feet.  It  may  be 
said  in  passing  that  if  a  clean  bole  of  fifty  feet  can  be  obtained 
on  a  ten-inch  tree  it  can  be  secured  for  the  higher  diameters 
and  later  years. 

If  the  trees  in  Table  VIII  be  grouped  by  length  of  clear 
bole  we  get  the  results  given  in  Table  XV. 
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TABLE  XV.    OAK 

Bole 
Feet 

Diameter 
Inches 

Crown  Radius 
Feet 

50 

13.4 

10.4 

45 

13.6 

11.0 

40 

13.8 

11.3 

35 

13.9 

12.0 

It  will  be  observed  that  the  11"  and  12"  diameters  have  be- 
come merged  into  the  13"  and  14"  classes.  It  will  be  noticed 
also  that  while  the  difference  between  the  diameters  amount 
to  3.7  per  cent,  the  difference  in  crown  radii  amounts  to  15.4 
per  cent.  Within  narrow  limits  each  diameter  can  be  pro- 
duced by  different  sized  crowns.  Generally,  however,  the 
larger  crown  is  associated,  as  in  the  table,  with  a  shorter  bole. 
The  extra  energy  developed  by  the  larger  crown  is  used  up  in 
forming  branch  wood. 

Sample  trees  with  boles  above  forty-five  feet  which  were 
felled  as  well  as  the  stump  analyses  showed  that  a  diameter  of 
13.4  to  14.9  was  produced  in  sixty-five  years.  At  the  rate  of 
growth  occurring  in  the  13.4"  tree  during  the  decade  prior  to 
felling,  a  diameter  of  15"  would  be  produced  in  seventy  years. 
It  was  found,  by  the  method  to  be  discussed  in  the  next  sec- 
tion, that  a  crown  of  11.2  feet  radius  would  be  associated 
with  a  fifteen-inch  diameter  and  fifty-foot  bole.  In  the  15" 
diameter  class  the  longest  clean  bole  was  forty-nine  feet  and 
was  associated  with  a  crown  radius  of  only  nine  feet.  The 
average  for  the  class  was  12.5  feet,  so  that  the  radius  11.2 
feet  is  well  within  the  lower  limit  of  the  range  found  in  nature. 
It  may  be  again  stated  that  in  each  diameter  class  the 
longest  boles  are  associated  with  the  smallest  crown  radii. 
The  final  harvest  of  oak  then  will  consist  of  trees  averaging, 
at  seventy  years,  15"  in  diameter,  fifty  feet  bole,  11.2  feet 
crown,  and  a  height  of  eighty-five  feet.  A  tree  of  these 
dimensions  will  produce  an  average  width  of  9.1'  for  2"  plank. 

Having  selected  the  type  of  tree  that  is  to  form  the  final 
harvest,  the  question  arises  as  to  how  to  treat  these  areas, 
which  have  reverted  to  hardwood,  so  as  to  produce  the  de- 
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sired  crop.  This  is  primarily  a  matter  of  the  proper  control  of 
the  density  throughout  the  Ufe  of  the  stand.  There  was  an 
abundance  of  material  for  study  below  twenty  years  and 
above  sixty  years,  but  there  was  rather  a  scarcity  of  material 
between  these  ages.  It  was,  therefore,  necessary  to  follow  in 
part  some  other  line  of  study  in  order  that  the  deficiency 
might  be  overcome.  It  was  decided  to  make  a  study  of  crown 
development  both  from  Uving  material  and  from  existing 
yield  tables.  If  the  area  of  the  ideal  crown  for  any  age  be 
known,  then  the  corresponding  niunber  of  trees  per  acre 
could  be  found,  and  thus  a  criterion  estabUshed  for  periodic 
thinnings. 

YIELD  TABLES 

A.  Expansion  of  Crown 

It  has  been  noticed  in  Tables  VI  and  VIII  that  stem  diam- 
eter is  a  function  of  crown  radius.  In  general,  the  larger  the 
crown  the  larger  the  diameter  of  the  stem.  Growth  of  crown 
is  essentially  different  from  either  height  growth  or  diameter 
growth.  We  have  already  seen  that  within  at  least  certain 
wide  limits  growth  in  height  is  not  affected  by  the  density  of 
the  stand.  For  the  variations  in  density  in  ordinary  forest 
practice,  height  growth  may  be  said  to  be  beyond  the  control 
of  the  forester.  Diameter,  however,  being  a  function  of  the 
crown  radius,  may  be  varied  by  varying  the  crown  radius,  or, 
in  other  words,  by  varying  the  density  of  the  stand.  This 
latter  is  secured  by  various  degrees  of  thinning. 

With  open  grown  trees  height  growth,  diameter  growth 
and  crown  growth  follow  much  the  same  curves  of  growth. 
If  we  consider  an  open  grown  oak  or  pine,  the  longest 
branches  are  very  low  down  and  may  even  rest  on  the  ground. 
Pine  branches  are  easy  to  study  and  these  show  that  the  ex- 
pansion of  the  crown  is  at  first  very  slow,  then  very  rapid  for 
a  few  years,  and  then  after  this  rapid  growth  there  is  a  very 
gradual  decline.  This  is  precisely  the  same  type  of  growth  as 
for  height  and  diameter. 
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In  a  forest,  however,  crown  growth  is  entirely  different 
from  other  forms  of  growth,  and  may  be  put  into  a  class  by 
itself.  In  the  forest  the  crown  is  engaged  in  a  struggle  for 
existence;  it  is  constantly  surrounded  by  forces  opposing  its 
development,  while  both  height  and  diameter  are  free.  The 
crown  has  either  to  overcome  or  be  overcome,  to  win  or  to  be 
subdued.  If  we  consider  pine  for  the  sake  of  simplicity,  we 
find  that  the  attack  by  the  crown  is  carried  on  and  main- 
tained in  intensity  by  reinforcements  in  the  form  of  new 
branches.  In  both  height  and  diameter  development,  the 
new  additions  are  always  placed  upon  the  old,  but  in  the 
crown  struggle  new  units  are  constantly  being  added  and  the 
old  ones  pass  to  their  death.  In  the  open  grown  specimen  the 
position  of  the  crown  is  fixed,  but  in  the  forest  tree  the  crown 
moves  up  the  stem.  Since  the  growth  of  the  crown  then  is 
constantly  impeded  and  resisted,  it  is  to  be  expected  that  its 
curve  of  growth  will  differ  materially  from  that  of  diameter  or 
height.  Since  all  forests,  no  matter  what  their  composition, 
are  engaged  in  the  same  struggle,  it  is  not  unreasonable  to 
expect  that  some  common  law  holds  for  the  development  of 
the  crown.  Naturally,  development  of  the  crown  means  the 
constant  elimination  of  trees  and  the  lessening  of  the  density. 
Although  all  engage  in  this  struggle,  it  does  not  say  that  all 
trees  engage  in  it  with  the  same  intensity.  It  has  already 
been  noted  that  oak  is  space  demanding,  while  ash  is  crowd 
enduring.  The  feebleness  of  the  struggle  carried  on  by  ash  is 
reflected  in  the  decrease  of  the  rate  of  diameter  growth  as 
already  mentioned.  White  pine  seems  to  stand  midway  be- 
tween those  two  trees.  From  a  study  of  the  crowns  of  various 
species,  it  was  assumed  that  the  expansion  of  the  crown  was  a 
linear  fimction  of  time.  To  see  how  far  this  might  be  true  an 
examination  of  a  very  large  number  of  European  yield  tables 
was  made  and  the  crown  radius  determined  for  each  decade. 
In  the  calculation  the  crown  has  been  assumed  to  be  circular. 
Figures  2,  3,  4  give  the  radii  of  the  various  crowns  plotted 
against  time.     Figure  2  is  taken  from  Grave's  Mensura- 
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tion.  Figure  3  is  taken  from  The  Reports  of  the  Swedish  In-- 
stitute  of  Experimental  Forestry,  1916-17,  Figure  4  is  from  the 
AUgemeine  Forst  und  Jadg  Zeitung,  vol.  84,  p.  266. 

Only  one  graph  in  those  given  is  a  distinct  curve.  Many 
crown  graphs  are  distinct  curves.  Yet  the  majority  show  a 
straight  Une.  In  many  the  curve  is  so  slight  as  to  be  approxi- 
mately a  straight  line.  This  is  the  case  in  each  of  the  three 
site  qualities  given  by  Fleury  in  Ertragstafeln  fUr  die  Fichte 
und  Buche  der  Schweiz,  Zurich,  1907,  and  also  in  the  four  site 
quaUties  given  by  Wimmenauer  for  oak  in  AUgemeine  Forst 
und  Jadg  Zeitung,  vol.  89,  p.  261.  SUght  curves  might  also 
be  drawn  in  Figures  2,  3,  and  4. 

Since  the  expansion  of  the  crown  can  be  represented  by  a 
straight  line,  it  follows  that  the  crown  growth  is  a  linear 
function  of  time.  Before  applying  this  law  to  the  data  given 
for  oak  and  ash  it  is  as  well  to  consider  the  equation  for  the 
the  straight  line.  The  statement  that  the  expansion  of  the 
crown  is  a  linear  function  of  time  refers  only  to  the  period 
of  time  covered  by  the  average  rotation.  The  general  equa- 
tion for  the  straight  line  is : 

r  =  h+mt (1) 

where      r  =  radius  of  the  crown  in  feet 
b  =  intercept  on  the  axis  of  r 
m  =  tangent  which  the  graph  makes  with  the  t  axis 
t  =  time  in  years 

Now  h  may  be  either  positive  or  negative.  If  &  be  positive 
it  implies  either  that  there  was  already  a  crown  existing  when 
the  forest  commenced  or  else  that  the  greatest  period  of 
growth  was  in  its  earliest  years.  In  the  latter  case  the  curve 
of  expansion  would  be  convex  upwards  \mtil  the  straight  line 
was  reached.  Neither  assiunption  is  true;  and,  therefore,  6 
cannot  be  positive.  Such  graphs  arise  through  the  stand 
being  either  insufficiently  stocked  in  its  early  life  or  else 
through  ita  being  too  congested  later  in  life.  In  white  pine 
stands,  both  factors  are  operating  and  from  most  stands  a 
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graph  would  be  obtained  cutting  the  vertical  axis  above  the 
origin.  It  may  be  here  remarked  that  the  congestion  of  the 
crown  canopy  at  the  later  periods  of  the  forest's  life  may  so 
restrict  the  crowns  that  any  thinning  experiments  carried  out 
on  such  a  forest  would  yield  negative  results.  As  has  been 
shown  already,  the  smaller  the  crown  for  any  given  age,  the 
smaller  the  diameter.  The  smaller  the  diameter  for  any  given 
height  the  less  the  rigidity  of  the  stem.  The  thin  stenuned, 
small  crowned  trees  sway  in  the  wind  and  their  crowns  rub 
off  all  the  lateral  buds  from  their  own  and  the  neighboring 
crowns.  This  occurs  particularly  in  ash  and  pine.  Such  trees 
cannot  respond  actively,  if  at  all,  if  the  stand  be  thinned.  A 
tree  does  not  differ  from  any  other  biological  unit  and  can 
only  respond  to  a  stimulus  when  kept  in  a  condition  to  do  so. 

For  any  graph  6  cannot  be  positive,  but  may  be  either  zero 
or  negative.  If  zero  it  assiunes  that  crown  expansion  pro- 
ceeds regularly  through  the  life  of  the  stand.  If  6  is  negative, 
it  implies  that  growth  at  the  early  period  was  slow  and  that  a 
concave  curve  joins  the  straight  line  to  the  origin.  In  all  four 
site  qualities  of  oak  as  given  by  Wimmenauer  b  is  negative. 
It  will  be  seen  that  in  the  case  of  larch.  Figure  3,  the  m  values 
are  not  widely  different.  In  some  sets  of  graphs  the  m  values 
are  all  the  same.  This  would  imply  that  the  trees  on  all  site 
qualities  carried  on  the  struggle  for  existence  with  the  same 
intensity.  This  cannot  be  considered  as  correct,  for  since  a 
lower  site  quaUty  is  indicated  by  a  smaller  height,  a  smaller 
diameter  and  a  smaller  volume,  it  follows  that  trees  on  a  lower 
site  quaUty  carry  on  the  struggle  for  existence  with  less  in- 
tensity than  those  on  a  higher  site  quaUty.  We  may  con- 
clude, therefore,  that  the  higher  the  site  quaUty  the  higher 
the  value  of  m;  and,  hence,  the  graphs  of  crown  expansion  for 
the  site  quaUties  of  any  particular  species  wiU  not  be  paraUel. 

Now  r  is  connected  in  the  equation 

irr*n  =  A 
When  n  «  number  of  trees  per  acre 
and  A  —  acre  in  square  feet 
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Substituting  for  r  in  (1)  we  have 

"A  =  b+mt  ,  .  . 

which  gives 

n  (b+mty  =  A  .   . (2) 


y^ 


TT 


If  &  be  zero,  then  the  equation  simplifies  into 

Since  A  and  t  are  constants  and  m  is  also  a  constant  for  any 
one  species  on  any  one  site  we  may  replace  the  right  hand 
member  of  the  equation  by  the  constant  C. 

Hence  we  have 

nt^  ^C (3) 

This  last  equation  says  that  the  number  of  trees  at  any 
time  multiplied  by  the  square  of  the  time  gives  a  constant 
value.  The  simplified  formula  closely  agrees  with  Wim- 
menauer's  now  celebrated  Scotch  pine  experiments. 

If  the  expansion  of  the  crown  be  a  linear  fimction  of  time, 
then  if  any  two  points  of  the  graph  are  known,  the  graph  itself 
is  known.  From  such  a  graph  the  niunber  of  trees  per  acre  for 
any  given  year  can  readily  be  calculated  by  dividing  the  area 
of  a  single  crown  in  square  feet  into  the  number  of  square  feet 
in  an  acre.  If,  however,  the  graph  passes  through  the  origin 
then  a  good  deal  of  calculation  may  be  saved  by  merely  cal- 
culating the  trees  per  acre  for  any  one  year  and  then  using 
formula  (3)  for  the  other  years. 

For  both  oak  and  ash  two  points  on  the  graph  of  the  crown 
expansion  were  obtained.  From  young  stands,  presumably 
fully  stocked,  the  following  dimensions  have  been  taken : 

TABLE  XVI 

D.B.H.  Hdcht  Crown  Radius 

SpecifCS  Inches  Feet  Feet 

Oak 1.2  18  1.4 

Aah 1.2  16  1.2 
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It  has  already  been  mentioned  that  the  final  objectives  for 
oak  and  ash  at  seventy  years  are  as  follows : 

TABLE  XVII 

D.B.H.  Heieht  Bole         Crown  Radius 

Species  Inches  Feet  Feet  Feet 

Oak 15.0  85  50  11.2 

Ash 12.4  82  50  9.1 

From  stumps  whose  diameters  at  breast  high  were  within 
an  inch  of  the  expected  or  ideal  final  diameter,  the  curves  of 
diameter  growth  for  both  oak  and  ash  were  obtained.  From 
these  curves  the  diameters  and  heights,  falling  between  the 
limits  given  in  the  two  preceding  tables,  were  taken.  From 
felled  sample  trees  the  curves  of  height  growth  were  obtained 
similarly. 

The  tabulated  results  were  as  follows : 

TABLE  XVIII 

Ash  Oak 

Age  in  D.B.H.  Height  D.B.H.  Height 

Years  Inches  Feet  Inches  Feet 

10 1.2  18  1.2  16 

20 2.7  36  2.7  37 

30 4.8  53  4.5  57 

40 7.0  68  6.8  68 

50.. 8.8  77  9.5  75 

60 10.6  81  12.2  81 

70 12.4  82  15.0  85 

In  the  case  of  ash,  if  on  the  graph  we  join  the  point  9.1  feet, 
crown  radius  at  seventy  years,  with  the  origin,  it  would  give  a 
crown  radius  of  1.3  at  ten  years.  This  agrees  closely  enough 
with  the  radius  in  Table  XVI,  which  was  1.2  feet.  Taking  the 
value  1.3  feet  for  ten  years,  this  would  give  a  radius  of  3.9  at 
thirty  years.  Two  stands  of  this  age  were  examined  and  the 
results  are  given  in  Table  XIX. 

TABLE  XIX.    ASH 

D.B.H.  Height  Bole  Crown  Radius 

Inches  Feet  Feet  Feet 

4.8  55  31  4.1 

4.9  52  29  3.9 
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Both  of  these  agree  with  the  diameter  and  height  of  Table 
XVIII  for  thirty  years.  Hence,  we  may  assume  that  the  cal- 
culated crown  radius  of  3.9  is  the  correct  one  for  thirty  years. 

Measurements  in  a  stand  of  from  fifty  to  fifty-five  years 
gave  a  crown  radius  6.8.  This  latter  would  be  correct  for 
fifty-two  years.  The  average  height  of  seventy-three  is  fairly 
comparable  with  that  given  in  Table  XVIII. 

In  the  case  of  oak  if  we  join  the  point  11.2  feet  at  seventy 
years  to  the  origin  we  get  a  crown  radius  of  1.6  feet  at  ten 
years.  There  is  not  very  much  difference  between  this  and 
the  computed  1.4  feet.  However,  oak  stands  need  to  be  kept 
dense  in  order  to  prevent  as  much  as  possible  the  large  de- 
velopment of  side  branches.  The  graph  connecting  the  points 
11.2  feet  at  seventy  years  and  1.4  at  ten  years  will  put  the  r 
axis  below  the  origin. 

A  stand  forty-three  years  of  age  with  good  boles  and  well 
formed  crowns  showed  an  average  diameter  of  7.1  inches  and 
an  average  height  of  fifty-nine.  The  crown  radius  was  6.7 
feet.  While  diameter  and  crown  development  agree  gen- 
erally with  the  computed  measurements  for  oak  on  the  better 
sites,  the  height  is  considerably  lower  and,  therefore,  the  site 
may  be  considered  to  be  inferior  to  those  from  which  the 
measurements  in  Table  VIII  were  obtained. 

A  stand  whose  age  was  from  fifty  to  fifty-five  years  showed 
almost  perfect  agreement  with  the  measurements  in  Table 
XVIII.  Trees  in  this  stand  averaging  9.2  inches  for  the  nine- 
inch  diameter  class  had  an  average  bole  of  forty  feet,  a  height 
of  seventy-six  feet  and  a  crown  radius  of  8.0  feet.  In  this 
same  stand  the  ten-inch  diameter  class,  averaging  10.1  inches, 
gave  an  average  height  of  seventy-six  feet,  a  bole  of  forty-two 
feet  and  a  crown  radius  of  8.9  feet. 

While  the  stands  available  for  the  ages  twenty  to  sixty 
years  were  not  by  any  means  abimdant  the  results  obtained 
from  such  stands  are  in  agreement  with  the  results  derived 
from  the  assumption  that  the  crown  expansion  is  a  linear 
function  of  time. 
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B.  Yield  Tables 

From  the  data  given  in  the  preceding  pages  the  yield  tables 
below  have  been  constructed.  As  has  already  been  remarked, 
pure  stands  do  not  occur  and,  therefore,  a  percentage  com- 
position is  given  in  Figure  5,  so  that  the  yield  in  any  mixed 
stand  may  be  ascertained  by  calcula^tion.  It  is  also  true  that 
pure  ash-oak  stands  do  not  occur,  but  the  percentage  of 
other  trees  in  the  stand  will  depend  greatly  on  the  manage- 
ment. Where  the  percentage  of  such  trees  as  red  maple  and 
gray  birch  is  large  at  the  commencement  of  the  life  of  the 
stand,  the  removal  of  these  will  form  the  greater  part  of  the 
early  periodic  thinnings. 

For  the  purposes  of  this  yield  table,  basswood,  beech,  and 
chestnut  may  be  considered  as  oak  in  regard  to  number  per 
acre.  Chestnut,  however,  may  now  be  considered  a  thing  of 
the  past  owing  to  the  ravages  of  the  disease  Endothea  para- 
sitica. Both  basswood  and  beech  are  space  demanding  like 
oak.  Neither  of  these  trees  occurs  at  all  freely  in  the  mature 
forest,  but  it  is  probable  that  they  were  present  in  the  original 
forest  in  a  greater  percentage  than  to-day.  Sugar  maple, 
black  cherry,  red  maple,  black  birch,  and  yellow  birch  may  be 
regarded  as  ash  as  regards  number  per  acre.  All  of  these  trees 
are  crowd  enduring  and  all  form  clear  boles  like  ash.  The 
difference  in  the  height  growth  of  oak  and  ash  at  any  period 
is  small  and  neither  tree  is  in  any  danger  of  being  over- 
topped by  the  other.  There  is  a  rather  remarkable  difference 
in  their  growth  at  about  the  sixteenth  year  and  onwards. 
The  annual  height  increment  of  ash,  which  is  more  regular 
than  is  the  case  with  oak,  suddenly  becomes  slower,  so  that 
the  general  increment  at  about  the  seventieth  year  is  only  one 
or  two  inches,  while  in  oak  it  is  about  four  inches.  This  sud- 
den decUne  in  the  rate  of  growth  also  occiu^s  in  white  pine  and 
apparently  the  height  above  ground  or  age  at  which  it  takes 
place  varies  according  to  the  site. 
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The  diameter  given  for  oak  at  seventy  years  is  considerably 
larger  than  that  given  for  European  oak  at  the  same  age,  or 
indeed  for  any  other  hardwood.  The  shortening  of  the  rota- 
tions at  present  employed  in  the  older  countries  is  at  present 
one  of  the  most  urgent  problems  in  forest  research. 

Both  the  ash  and  oak  as  given  in  the  yield  tables  can  be 
considered  as  standards  for  quality  I.  No  better  growth  is 
found  in  this  locality.  The  quality  I  sites  are  mainly  at  the 
lower  elevations.  The  lower  slopes  are  moister.  The  same 
quality  soil  at  a  higher  and  drier  elevation  must  be  regarded 
as  quality  II.  Only  two  site  qualities  occur  for  oak  and  ash. 
Where  the  soil  becomes  too  dry  or  too  wet  other  species  re- 
place these  two  trees. 

From  Table  XVIII  it  will  be  seen  that  the  difference  in 
height  growth  between  oak  and  ash  is  very  small,  the  greatest 
difference,  four  feet,  occuring  at  the  thirtieth  year.  There  is 
less  variation  in  the  average  annual  height  increment  of  ash, 
from  decade  to  decade,  than  is  the  case  with  oak.  The 
greatest  individual  height  increment  in  oak  saplings  was 
found  to  be  four  feet  three  inches,  and  this  occurred  at  the 
eleventh  year.  A  growth  of  four  feet  one  inch  was  also  found 
in  the  ninth  year.  Ash  does  not  appear  to  make  any  such 
growth  as  this. 

The  lower  limit  of  quality  I  as  indicated  by  height  is  shown 
by  the  figures  given  in  the  following  table.  Heights  below 
this  must  be  regarded  as  indicating  quality  II. 

TABLE  XX 

Age  in  Height 

Yean  in  Feet 

10 14 

20 34 

30 50 

40 61 

50 69 

60 74 

70 77 
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The  heights  for  the  later  years  given  for  oak,  quality  I,  in 
Table  XVIII,  are  comparable  with  those  given  for  oak, 
quaUty  I,  in  European  yield  tables,  as  given  by  Wimmenauer 
in  Forst  und  Jagdt  Zeitung  in  1913.  What  is  a  quality  I  hard- 
wood site  is  also  a  quality  I  pine  site,  but  the  reverse  is  not 
necessarily  true. 

A  study  of  plants  associated  with  the  oak  and  ash  on  the 
best  sites  showed  that  the  following  appeared  to  be  the  best 
site  quality  indicators:  yellow  violet,  Viola  rotundifoKa,  jack 
in  the  pulpit,  Arisalura  triphyllum,  and  Trillium  erectum. 
These  plants  were  not  found  on  quality  II  sites. 

Assuming  that  a  forest  can  be  placed  under  intensive 
management,  these  tables  may  serve  both  as  a  guide  for 
silvicultural  treatment  and  as  a  statement  of  yield. 
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Age 

in 

Yean 

Treee 
Acre 

Height 
in 

Feet 

D.B.H. 
Inches 

Basal  Area 

Sq.  Feet 

Cubic  Ft. 
Saw  Logs  i 

per  Acre 
Dordwood 

Total  Yield 
Cu.Ft.    Bd.Ft. 

10 

8210 

18 

1.2 

65 

•    • 

20 

2052 

36 

2.7 

82 

2131 

1231 

30 

912 

53 

4.8 

115 

2650 

2650 

40 

513 

68 

6.9 

133 

4104 

4104 

50 

328 

77 

8.8 

139 

4756 

4756 

60 

228 

81 

10.6 

140 

4332 

912 

5244    25,000 

70 

168 

82 

12.4 

141 
OAK 

4036 

1344 

5380    28,000 

Age 

in 

Yean 

Treee 

per 

Acre 

Height 
in 
Feet 

D.B.H. 
Inches 

Basal  Area 
Bq.Feet 

Cubic  Ft 
Saw  Logs 

.per  Acre 
Cordwood 

Total  Yield 
Cu.Ft.    Bd.  Ft, 

10 

7100 

16 

1.2 

56 

•    • 

•    • 

20 

1540 

37 

2.7 

61 

924 

924 

30 

657 

57 

4.5 

73 

1840 

1840 

40 

350 

68 

6.8 

88 

2660 

2660 

50 

222 

75 

9.5 

109 

3760 

3760 

60 

151 

82 

12.2 

122 

3694 

906 

4600    22,600 

70 

108 

85 

15.0 

133 

4108 

972 

5080    27,400 

38 


PRICE  INCREMENT 

Although  on  the  Harvard  Forest  the  rotation  for  oak  is 
seventy  years,  yet  there  remains  the  question  whether  a 
holding  over  of  the  crop  would  not  be  justified  owing  to  the 
increment  in  price  from  year  to  year. 

In  order  to  answer  this  question,  annual  prices  were  ob- 
tained from  both  lumber  dealers  and  local  furniture  manu- 
facturers. There  was  a  wide  divergence  in  the  amount  of 
increase  from  the  year  1900.  In  Figure  6  is  given  the  price 
increase  taken  from  the  books  of  a  large  furniture  manu- 
facturer. Complete  records  had  been  kept  for  many  years. 
There  was  a  steady  increase  from  1900  to  1917.  In  the  latter 
year  the  first  effects  of  the  Great  War  began  to  be  felt  in  the 
local  wood  using  industries.  Prices  from  1917  onwards 
mounted  rapidly  until  in  1920  the  apex  was  reached.  These 
inflated  values  have  not  been  inserted.  The  price  quoted  for 
1921  is  a  long  way  in  advance  of  the  1917  price  and  this  in 
spite  of  the  fact  that  it  is  now  some  months  since  the  great 
fall  in  prices.  The  price  paid  for  oak  to-day  is  also  siuprising 
since  the  output  of  the  factories  is  small  and  they  are  working 
on  short  time.  Even  at  the  steady  rate  at  which  prices  in- 
creased from  1900  to  1917,  in  a  few  years  an  almost  prohibi- 
tive price  would  have  been  reached.  This  curve  must  surely 
bend  over  and  a  much  slower  rate  of  increase  ensue.  For  the 
futiu-e,  then,  nothing  can  be  learned  from  the  study  of  the 
annual  prices,  except  that  the  price  increment  cannot 
continue. 


TYPICAL  ASH  TREES 
floH  ruiopied  hiih  fomt.    Hdsht  of  tre«:  left,  S7  ft.;  rifht.  SS  It. 


TYPICAL  ASH  STAND 
Uyeui.    D.B.B.  cantnl  tna,  13". 


